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FEATURES

O Comprehensive MIL-STD-1553 dual redundant Remote
Termina (RT) with integrated bus transceivers, Memory,
and Memory Management Unit (MMU)

O MIL-STD-1553B, Notice Il RT
- Internal command illegalization
- 16-bit read/write time-tag with user-defined resolution
- Subaddress data buffering

O Programmable interrupt architecture with automatic
interrupt logging available

O Autonomous operation
- External initialization bus
- ldeal for low cost remote terminals

a

June 1999

Internal Memory Management Unit (MMU) interfaceshost
subsystem to 64Khbit SRAM

- Wait state and zero-wait state configurations
Built-In Test capability

Supports |EEE Standard 1149.1 (JTAG)
Flexible power supply configurations

- +5-volt only operation

Flexible packaging offering:

- 139-pin pingrid array (PGA)

- 140-lead flatpack

- 132-lead flatpack

Standard Microcircuit Drawing 5962-98587
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Figure 1. UT69151 SMMMIT RTE Block Diagram



2.0 REMOTE TERMINAL ARCHITECTURE information on the SMMMIT RTE's configuration and

operation.

The STMMIT Remote Terminal (RTE) is an interface device
linking aMIL-STD-1553 serial data bus to a host 2.1 Register Descriptions
microprocessor and/or subsystem. The STMMIT RTE's MIL- Thefollowinglist providesthebit descriptionsof the32 internal
STD-1553 interface includes encoding/decoding logic, error registersthat control SPMMIT RTE operation. All register bits
detection, command recognition, DMA interface, control/ areactivehighand reflect alogic zero condition (0000 hex) after
configuration registers, clock, and reset logic. The following Master Reset (except those reflecting input pins).
sections review the architecture and use. Each section supplies

Register Name Register Address

Number

0 Control Register 0000 (hex)

1 Operational Status Register 0001 (hex)

2 Current Command Register 0002 (hex)

3 Interrupt Mask Register 0003 (hex)

4 Pending Interrupt Register 0004 (hex)

5 Interrupt Log List Pointer Register 0005 (hex)

6 BIT Word Register 0006 (hex)

7 Time-Tag Register 0007 (hex)

8 RT Descriptor Pointer Register 0008 (hex)

9 1553 Status Word Bits Register 0009 (hex)

10-15 Not Applicable 0O0O0A to 000F (hex)

16-31 Illegalization Registers 0010 to 001F (hex)

Note: Reference section 7.1, Table 12 for SMMIT RTE 8-bit register address numbers.

2.1.1 Control Register (Read/Write) - Register 0
This 16-bit register controls STMMIT RTE configuration. To make changes to the SMMIT RTE and this register, the STEX bit
(Bit 15 of the Control Register) must be logic zero. Note: The user has 5ns after TERACT active to stop execution.

Bit Mnemonic Description
Number
15 STEX Start Execution. Assertion of this bit initiates SPMMIT RTE operation. A

Control Register write negating this bit inhibits STMMIT RTE operation. A
remote terminal address parity error prevents STMMIT RTE operation
regardless of the logical state of thisbit. If aRT address parity error exists, bit
3 of Register 1 will be set low and bit 2 of Register 1 will be set high.

14 SBIT Start BIT. Assertion of thisbit places the STMMIT RTE into the Built-In Test
routine. The BIT test has a fault coverage of 93.4%. If the SPMMIT RTE has
been started, the host must halt the device in order to place the SWMMIT RTE
into the Built-In Test routine (STEX = 0) (see section 6.0 for additional
information).

Note: If Start BIT (SBIT) and Start Execution (STEX) areboth set on oneregister
write, BIT has priority.

2 STMMIT RTE



Bit Mnemonic
Number

13 SRST

12 CHAEN
11 CHBEN
10 ETCE

9 PPACK
8 CBSEL1
7 CBSEL?2
6 N/A

5 N/A

4 BCEN

3 DYNBC
2 PPEN

1 INTEN

0 XMTSW

STMMIT RTE

‘Description

Software Reset. Assertion of thisbit immediately placesthe STMMIT RTE into
a software reset. The software reset (which takes 5rs to execute), like MRST,
clearsall internal logic.

Note: During auto-initialization this bit should not be loaded with alogic one.
SRST will only function after READY is asserted.

Channel A Enable. Setting this bit enables Channel A operation. If negated, the
STMMIT RTE does not recognize commands received over Channel A.

Channel B Enable. Setting this bit enables Channel B operation. If negated, the
STMMIT RTE does not recognize commands received over Channel B.

External Timer Clock Enable. Assertion of this bit to alogic one allows the
external timer clock input to supply stimulus to the internal time-tag counter.
Refer to section 2.1.8 for additional information.

Note: The user can only change the clock frequency before starting the device
(i.e., setting bit 15 of Register 0 to alogic one).

Ping-pong acknowledge made. See section 3, Circular Buffer and Ping-Pong
Operation for additional information.

Circular buffer mode select. See section 3, Circular Buffer and Ping-Pong
Operation for additional information.

Circular buffer mode select. See section 3, Circular Buffer and Ping-Pong
Operation for additional information.

Always set this bit to logical zero.
Always set this bit to logical zero.

Broadcast Enable. Assertion of this bit enables the SMMMIT RTE broadcast
option. Negation of this bit enables remote terminal address 31 as a unique
remote terminal address.

Dynamic Bus Control Acceptance. Thisbit controlsthe SMMIT RTE' sability
to accept the dynamic bus control mode code. Assertion of this bit allows the
STMMIT RTE to respond to adynamic bus control mode code with statusword
bit 18 set to alogic one. Negation of thishit preventsthe assertion of statusword
bit 18 upon reception of the dynamic mode code.

Ping-Pong Enable. Assertion of this bit enables the ping-pong buffer feature of
the SPMMMIT RTE and disables the message indexing feature. Negation of this
bit disabl esthe ping-pong feature and enabl esthe message indexing feature. See
section 3, Circular Buffer and Ping-Pong Operation for additional information.

Interrupt Log Enable. Assertion of thisbit enablesthe SMMMI T interrupt logging
feature. Negation of this bit prevents the logging of interrupts.

Transmit Status Word. Assertion of this bit allows the STMMIT RTE to
automatically execute the TRANSMIT STATUS WORD mode code when
configured for MIL-STD-1553A mode operation. Refer to section 2.9 for
additional information.



2.1.2 Operational Status Register (Read/Write) - Register 1

Thisregister reflects pertinent statusinformation for the SMMIT RTE and is not reset to 0000 (hex) on MRST. I nstead, the register
reflects the actual stimulus applied to input pins RTA(4:0), RTPTY, A/B STD, and LOCK. Assertion of the LOCK input prevents

the modification of the remote terminal address, mode selects, and A or B Standard. In this case, awrite to this register’s most

significant nine bitsis meaningless. If LOCK is negated, aread of this register reflects the information written into thisregister’s

most significant nine bits.

Note: To make changes to the SMMIT RTE and this register, the STEX bit (Bit 15 in Register 0) must be logic zero.

Bit

Number

15

14

13

12

11

10

Mnemonic

RTA4

RTA3

RTAZ2

RTA1

RTAO

RTPTY

N/A
Logical one

A/B STD

LOCK
AUTOEN
SSY SF

EX

TAPF

Description

Terminal AddressBit 4. Thisbit isthe most significant bit of the remote terminal address.
Thisbit islatched on therising edge of MRST and isaread only bit if the LOCK pinis
active.

Terminal AddressBit 3. Thishit isBit 3 of theremoteterminal address. Thisbit islatched
on therising edge of MRST and isaread only bit if the LOCK pinisactive.

Terminal AddressBit 2. Thishit isBit 2 of theremoteterminal address. Thisbit islatched
on therising edge of MRST and isaread only bit if the LOCK pinisactive.

Terminal AddressBit 1. Thishit isBit 1 of theremoteterminal address. Thisbit islatched
on therising edge of MRST and isaread only bit if the LOCK pinisactive.

Terminal AddressBit 0. Thishitistheleast significant bit of the remote terminal address.
Thisbit islatched on therising edge of MRST and isaread only bit if the LOCK pinis
active.

Terminal Address Parity Bit. This bit is appended to the remote terminal address bus
(RTA(4:0)) to supply odd parity. The STMMIT RTE requires odd parity for proper
operation. This bit is latched on the rising edge of MRST and isaread only bit if the
LOCK pinisactive.

Always set this bit to logical zero.
Always set this bit to logical one.

Military Standard 1553A or 1553B Standard. This bit determines whether the STMMIT
RTE will be set to operate under MIL-STD-1553A or B. Assertion of this bit enablesthe
XMTSW bit (Bit 0 of the Control Register). Negation of this bit automatically allowsthe
STMMIT RTE to operate under the MIL-STD-1553B protocol. Thisbit islatched on the
rising edge of MRST and isaread only bit if the LOCK pinisactive. See section 2.9 for
further definition.

LOCK Pin. Thisread-only bit reflectsthe inverted state of input pin LOCK and islatched
on therising edge of MRST.

AUTOEN Pin. Thisread-only bit reflects the inverted state of input pin AUTOEN.
Assertion of thisinput enables STMMIT RTE auto-initialization.

SSY SF Pin. This read-only bit reflects the inverted state of the input pin SSY SF.

STMMIT RTE Executing. This read-only bit indicates whether the SPMMIT RTE is
presently executing or whether it isidle. A logic one indicates that the SPMMIT RTE is
executing; logic zero indicates that the SYIMMIT RTE isidle.

Terminal AddressParity Fail. Thisbitindicatesthe observance of aterminal addressparity
error. The STMMIT RTE checks for odd parity. This read only bit reflects the parity of
Operational Status Register bits 15-10, and is latched on the rising edge of MRST.

STMMIT RTE



Bit Mnemonic Description

Number
1 READY READY Pin. Thisread-only bit reflects the inverted state of the output pin READY and
is cleared on reset.
0 TERACT TERACT Pin. Assertion of thishitindicatesthat theSMMMIT RTE ispresently processing
amessage. Thisread only bit reflects the inverted state of output pin TERACT and is
cleared on reset.

Note: Remote Terminal Address and Parity checked on start of execution.

2.1.3 Current Command Register (Read-only) - Register 2
This 16-bit register contains the last valid command processed by the S/MMIT RTE.

Bit Mnemonic Description
Number
15t00 CC15-CCo Current Command Bits. This register contains the last valid command received by the
STMMIT RTE. Thisregister isvalid 13ns after TERACT is negated. (Bit 15 MSB - Bit
0LSB).

STMMIT RTE



2.1.4 Interrupt Mask Register (Read/Write) - Register 3

The STMMIT RTE interrupt architecture allows for the masking of all interrupts. An interrupt is masked if the corresponding bit

of thisregister is set to logic zero. This feature allows the host or subsystem to temporarily disable the service of interrupts. While
masked, interrupt activity does not occur. The unmasking of an interrupt after the event occurs does not generate an interrupt for

that event.

Bit Mnemonic Description
Number
15 MAB Memory Access Blocked Interrupt
14 WRAPF Wrap Fail Interrupt
13 TAPF Terminal Address Parity Fail Interrupt
12 BITF BIT Fail Interrupt
11 MERR Message Error Interrupt
10 SUBAD Subaddress Accessed Interrupt
9 BDRCV Broadcast Command Received Interrupt
8 IXEQO Index Equal Zero Interrupt
7 ILLCMD [llegal Command Interrupt
6-0 N/A Not Applicable

2.1.5 Pending Interrupt Register (Read-only) - Register 4

The Pending Interrupt Register contains information that identifies events that generate interrupts. The assertion of any bit in this
register asserts an output pin, MSG_INT or YF_INT (three clock cycles). Writing to the most significant 4 bits of this register
generatesa YF_INT.

6 STMMIT RTE



Bit
Number

15

14

13

12

11

10

STMMIT RTE

Mnemonic

MAB

WRAPF

TAPF

BITF

MERR

SUBAD

BDRCV

IXEQO

ILLCMD

N/A

Description

Memory Access Blocked. Once the STMMIT RTE beginsinternal DMA activity, an
internal timer starts. If al internal DMA activity isnot completed by the time the counter
decrements to zero, the interrupt is generated. In the SPMMIT RTE mode, the YF_INT
interrupt is generated (if not masked), current command processing ends, and the
STMMIT RTE will remain on-line. Current cycle terminated, bus rel eased.

Werap Fail Interrupt. The RTE automatically compares the transmitted word (encoder
word) to the reflected decoder word viathe continuous |oop-back feature. If the encoder
word andreflected word do not match, the WRAPF bitisassertedinthe BIT Word Register
andaYF_INT interrupt is generated (if not masked). Theloop-back path isviathe MIL-
STD-1553 bus transceiver.

Terminal AddressParity Fail Interrupt. Thisbit reflectsthe outcome of theremoteterminal
address parity check. A logic one indicates a parity failure. When a parity error occurs,
the SMMMIT RTE does not begin operation (STEX bit forced to logic zero), channel A
and B do not enable, the TAPF bit is asserted here and in the BIT Word Register, and a
YF_INT interrupt is generated (if not masked).

BIT Fail Interrupt. Assertion of this bit indicatesaBIT failure. Status word bit 19 is
automatically set to alogic onewhen aBIT failure occurs. If aBIT fails, the BITF bitis
asserted here and in the BIT Word Register, and aYF_INT interrupt is generated (if not
masked). Operation continues.

Message Error Interrupt. Assertion of this bit indicates that a message error condition
exists. The SMMMIT RTE can detect Manchester errors, sync-field, word count errors
(too many or too few), MIL-STD-1553 word parity errors, bit count errors (too many or
too few), and protocol errors. If not masked, thishit isalways set whenthe SPtMMIT RTE
assertshit 9 of thestatusword (e.g., illegal commands, invalid dataword, etc.). MSG_INT
interrupt generated (if not masked).

Subaddress Accessed Interrupt. Assertion of this bit indicates a pre-selected subaddress
has transacted a message. To determine the exact subaddress, the host interrogates the
interrupt log IAW. MSG_INT interrupt generated (if not masked).

Broadcast Command Received Interrupt. This bit is set to alogic one to indicate the
STMMIT RTE'sreceipt of avalid broadcast command. The STMMIT RTE suppresses
status word transmission. MSG_INT interrupt generated (if not masked).

Index Equal Zero Interrupt. The STMMIT RTE assertsthisbit to indicate the completion
of apre-defined number of commands by the SMMIT RTE. Upon assertion of this
interrupt, the host or subsystem updates the subaddress descriptor to prevent the potential
loss of data. MSG_INT interrupt generated (if not masked).

[llegal Command Interrupt. This bit is set to alogic one to indicate the reception of an
illegal command by the SPMMIT RTE. Upon receipt of thiscommand, the STMMIT
RTE responds with a status word only; Bit 9 of the status word is set to alogic one.
MSG_INT interrupt generated (if not masked).

Always set these bitsto logical zero.



2.1.6 Interrupt Log List Pointer Register (Read/Write) - Register 5

The Interrupt Log List Pointer indicates the starting address of the Interrupt Log List. The Interrupt Log List isa 32 word ring-
buffer that contains information pertinent to the service of interrupts. The STMMIT RTE architecture requires the location of the
Interrupt Log List on a 32-word boundary. The most significant 4 bits of this register should be initialized to logical zero. The 7
bits ranging from bit 11 to bit 5 designate the location of the Interrupt Log List within a4K memory space. The lower 5 bits of this
register should be initialized to alogic zero. The STMMIT RTE controls the lower 5 bits to implement the ring-buffer architecture.
The host or subsystem reads this register to determine the location and number of interrupts within the Interrupt Log List (least
significant 5 bits).

Note: Bits 15-12 are not used. Bits 11-5 indicate the starting base address of the Interrupt Log List, and bits 4-0 indicate the ring
location of the Interrupt Log List. See section 4.0 for a description of the Interrupt Architecture.

Bit Mnemonic Description

Number
15-12 N/A Always set these bitsto logical zero.
11-5 INTA(11:5) Interrupt Log List Pointer Base Address Bits. (Bit 11 MSB - Bit 5 LSB).
4-0 INTA(4:0) Always set these bitsto logical zero.

2.1.7 BIT Word Register (Read/Write) - Register 6
Thisregister containsinformation on the STMMIT RTE's current health. The SMMMIT RTE transmits the contents of thisregister
upon reception of a Transmit Bit Word Mode Code. The lower 8 bits of this register are user-defined.

Bit Mnemonic Description
Number
15 MAB Memory Access Blocked. Thisbit is set if all internal DMA activity is not completed

between the time internal DMA activity begins and when the timer decrements to zero.
In the event of aDMA failure, current message processing terminates, remote terminal
waits for next 1553 message.

14 WRAPF Wrap Fail. The STMMIT RTE automatically compares the transmitted word
(encoder word) to the reflected decoder word viathe continuous loop-back feature. If the
encoder word and reflected word do not match, the WRAPF bit assertsandaYF_INT
interrupt is generated (if not masked). The loop-back path isviathe MIL-STD-1553 bus
transceiver. A wrap failure does not result in the terminal flag bit being set to alogical
one. Message processing continues.

13 TAPF Terminal Address Parity Fail. Thishit reflectsthe outcome of the remote terminal address
parity check. A logiconeindicatesaparity failure. When aparity error occurstheSMMIT
RTE does not begin operation (STEX bit forced to alogic zero), channel A and B do not
enable, and a YF_INT interrupt is generated (if not masked).

12 BITF BIT Fail. Assertion of thisbit indicatesaBIT failure. Bits 11 through 8 should be
interrogated to determine the specific failure. Status word bit 19 isautomatically set to a
logiconewhen aBIT failureoccurs. If aBIT fails, the BITF bitisasserted, andaYF_INT
interrupt is generated (if not masked). Operation continues.

11 CHAF Channel A Fail. Assertion of this bit indicates a BIT test failure in Channel A.
10 CHBF Channel B Fail. Assertion of thishit indicatesaBIT test failurein Channel B.
9 N/A Always set this bit to logical zero.

8 MTF Memory Test Fail.

7-0 UDB(7:0) User-Defined Bits.

8 STMMIT RTE



2.1.8 Time-Tag Register (Read/Write) - Register 7

The Time-Tag Register reflects the state of a 16-bit free running counter. The resolution of this counter is user-defined via input
TCLK (0 to 4MHz) or fixed at 64nw/bit. The Time-Tag counter is automatically reset when the STMMIT RTE receivesavalid
synchronize without data mode code. The SMMMIT RTE automatically loads the Time-Tag counter with the data associated with
reception of avalid synchronize with datamode code. The Time-Tag counter begins operation on therising edge of MRST or within
64ns, after the receipt of avalid mode code, reset remote terminal, or sync with/without data. When the STMMIT RTE is halted
(STEX =0), the Time-Tag continues to run.Time-Tag value is captured upon command word-validation.

Bit Mnemonic Description
Number
15-0 TT(15:0) Time-Tag Counter Bits. (Bit 15 MSB - Bit 0 LSB)

2.1.9 Remote Terminal Descriptor Pointer Register (Read/Write) - Register 8

The SMMMIT RTE accesses ablock of external memory to gain information on how to process avalid command. Each subaddress
and mode code has a block of memory reserved for this task. Located contiguously in memory, these reserved memory locations
are called a descriptor space. The Remote Terminal Descriptor Pointer Register contains an address that points to the top of this
memory space. The STMMIT RTE uses the T/R bit, subaddress'mode code field, and mode code to select one block within the
descriptor table for message processing. The Remote Terminal Descriptor Pointer Register is static during message processing.

Bit Mnemonic Description
Number
15-12 N/A Always set these bitsto logical zero.
11-0 RTDA(11:0) Remote Terminal Descriptor Address Bits. (Bit 11 MSB - Bit 0 LSB)

STMMIT RTE 9



2.1.10 1553 Status Word Bits Register (Read/Write) - Register 9

The host or subsystem accesses this register to control the outgoing MIL-STD-1553 status word. The host or subsystem controls
the Instrumentation, Busy, Terminal Flag, Service Request, and Subsystem Flag by writing to bits 9 through O of thisregister. The
STMMIT RTE' s status word response reflects assertion of these bit(s) until negated by the host or subsystem unless the Immediate
Clear Function is enabled. The Immediate Clear Function automatically clears these bits after being transmitted in a status word.

The Immediate Clear Function does not affect the operation of the Transmit Status word and Transmit Last Command word Mode
Codes. Transaction of alegal valid command with the INS bit set to alogic one and the Immediate Clear Function enabled, results
inthetransmission of astatusword with Bit 10 asserted. If the ensuing command isa Transmit Statusword or Last Command mode

code, Bit 10 of the outgoing status word remains alogic one. For MIL-STD-1553B applications, the register is as follows:

Bit Number Mnemonic
15 IMCLR
14-10 N/A
9 INS
8 SRQ
7-4 N/A
3 BUSY
2 SSY SF
1 N/A
0 TF

10

Description

Immediate Clear Function. Assertion of this bit enables the Immediate Clear Function
(IMF) of the SMMMIT RTE. Enabling the IMF resultsin the clearing of the INS, BUSY,
TF, SRQ, and/or SUBF bit immediately after a message is completed. This function is
enabled by asserting this bit when asserting bit(s) INS, BUSY, TF, SRQ, and/or SSY SF.
This bit should be used consistently since once set, it will remain set, and once cleared,
it will remain cleared.

Always set these bitsto logical zero.

I nstrumentation Bit. Thisbit assertsthe | nstrumentation bit of theMIL-STD-1553B status
word. (Bit time 10 of the Status Word).

ServiceReqguest Bit. Thisbit assertsthe Service Request bit of theMIL-STD-1553B status
word. (Bit time 110f the Status Word).

Always set these bitsto logical zero.

Busy Bit. Assertion of thisbit isreflected in the outgoing MIL-STD-1553B status word.
Assertion of this bit prevents memory accesses. (Bit time 16 of the Status Word).

Subsystem Flag Bit. Thisbit assertsthe Subsystem Flag bit of theMIL-STD-1553B status
word and may also be set with the SSY SF input pin. (Bit time 17 of the Status Word).

Always set this bit to logical zero.

Terminal Flag. Assertion of this bit isreflected in the outgoing MIL-STD-1553B status
word. The STMMIT RTE automatically assertsthisbit if aBIT failure occurs. Inhibit
Terminal Flag mode code preventsthe assertion by the host or subsystem. Overridel nhibit
Terminal Flag Mode Code re-establishes the Terminal Flag option (Bit time 19 of the
Status Word).

STMMIT RTE



For MIL-STD-1553A applications, the register is as follows:

Bit Number
15

14-10

SO P N W b~ O O N 00 ©

STMMIT RTE

Mnemonic

IMCLR

N/A

SB10
SB11
SB12
SB13
SB14
SB15
SB16
SB17
SB18
SB19

Description

Immediate Clear Function. Assertion of this bit enables the Immediate Clear Function
(IMF) of the SMMMIT RTE. Enabling the IMF resultsin the clearing of the bit times 10-
19 immediately after a status word is transmitted. This function is enabled by asserting
this bit when asserting bit times 10-19. This bit should be used consistently since once
set, it will remain set, and once cleared, it will remain cleared.

Always set these bitsto logical zero.
Status bit time 10.
Status bit time 11.
Status bit time 12.
Status bit time 13.
Status bit time 14.
Status bit time 15.
Status bit time 16.
Status bit time 17.
Status bit time 18.
Status bit time 19.

11



2.1.11 lllegalization Registers
The 16 registers are divided into 8 blocks, 2 registers per block (see table 1).

Table 1. lllegalization Register Blocks

Block Name Address (hex)
Receive 0010 and 0011
Transmit 0012 and 0013
Broadcast Receive 0014 and 0015
Broadcast Transmit (Automatically 0016 and 0017
I1legalized)
Mode Code Receive 0018 and 0019
Mode Code Transmit 001A and 001B
Broadcast Mode Code Receive 001C and 001D
Broadcast Mode Code Transmit 001E and 001F

Theblockscorrespondto thefollowing typesof commands. Regi ster address 0010 (hex) and 0011 (hex) illegalizereceive commands
to 32 subaddresses. The most significant bit of register 0010 (hex) controls the illegalization of subaddress 01111. The least
significant bit controls subaddress 00000. Register 0011 (hex) controlsillegalization of subaddresses 10000 through 11111. The
least significant bit relates to subaddress 10000; the most significant bit relates to subaddress 11111. Transmit commands and
broadcast commands (both receive and transmit) use the same encoding scheme as receive subaddressiillegalization.

Registers 18 (hex) through 1F (hex) control theillegalization of mode codes. Register 18 governstheillegalization of receive mode
codes (T/R bit = 0) 00000 through 01111 and register 19 mode codes 10000 through 11111. Register blocks Transmit Mode Code
(T/R bit = 1), Broadcast Receive Mode Codes, and Broadcast Transmit M ode Codes use the same decode scheme as receive mode
codes.

Table 2 shows theillegalization register map. For each block, the numbers shown in the column under each bit number identifies
the specific subaddress or mode code (in hex) that the register bit illegalizes (Logical 0 = legal, Logical 1 = illegal).

12 STMMIT RTE



Table 2. lllegalization Register Map

Name Register
Number
Bit Number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Receive 16 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
17 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Transmit 18 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
19 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Brd Receive 20 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
21 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Brd Transmit 22 XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
23 XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
Mode Receive 24 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
25 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Mode Transmit 26 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
27 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Mode Brd Receive 28 OF OE OD OC OB OA (09 08 07 06 05 04 03 UU 01 wWw
29 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Mode Brd Transmit 30 OF OE OD OC OB OA 09 08 07 06 05 04 03 zZZ 01 XX
31 YY YY YY YY YY YY YY YY YY YY YY YY YY YY YY YY
Notes:
. Brd = Broadcast.

No o wNR

Mode = Mode code.

STMMIT RTE

. XX= Automatically illegalized by SWMMIT RTE.
YY= Automatically illegalized by STMMIT RTE in 1553B only.
. ZZ= Automatically illegalized by STMMIT RTE in 1553B and 1553A if XMTSW is enabled.

WW = Automatically illegalized in 1553A.
. UU = Automatically illegalized in 1553A if XMTSW enabled.
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2.2 Descriptor Block

To process messages, the SMMMIT RTE uses data supplied in
the internal registers with data stored in internal memory. The
STMMIT RTE accesses afour word descriptor block stored in
internal memory. The descriptor block is accessed at the
beginning and end of command processing. M ultiple descriptor
blocksaresequentially enteredinto memory to form adescriptor
table. The following paragraphs discuss the descriptor block in
detail.

The host or subsystem controlling the SMMIT RTE allocates
512 consecutive memory spaces for the subaddress and mode
code descriptor table. Thetop of the descriptor table can reside
at any address location except locations 0-31. Defined and
entered into memory by the host, the SPMMIT RTE islinked
to the descriptor table via the Descriptor Address Register
contents (seefigures 2aand 2b). Each descriptor block contains
aControl Word, Data Pointer A, Data Pointer B, and Broadcast
Data Pointer. Each subaddress and mode codeis assigned a
descriptor for receive and transmit commands (T/R bit equal
Zero or one).

Control word information allowsthe STMMIT RTE to generate
interrupts, buffer messages, and control message processing.
For areceive command, the Data Pointer is read to determine
the top of the data buffer. The STMMIT RTE stores data
sequentially from thetop of databuffer plustwo locations (e.g.,
0100, 0101, 0102, 0103, etc.). When processing a transmit
command, the Data Pointer is read to determine where data
words areretrieved. The STMMIT RTE retrieves data words
sequentially from the address the Data Pointer designates plus
atwo address |location offset.

The Broadcast Data Pointer allows for separate storage of non-
broadcast datafrom broadcast dataper MIL-STD-1553B Notice
[1. The host or subsystem enables or disablesthisfeatureviathe
Control Word's least significant bit.

When disabled, the non-broadcast and broadcast datais stored
viaData List Pointer A or B. For transmit commands, the
Broadcast Data Pointer isnot used. The SWMMIT RTE doesnot
transmit any information on the receipt of a broadcast transmit
command.

The SMMMIT RTE readsthe descriptor block during command
processing (i.e., after assertion of TERACT). The StMMIT
RTE reads the control word and three Data Pointers. The
SMMMIT RTE then begins the acquisition of data words for
either transmission or storage.

After transmission or reception, the STMMIT RTE begins post-
processing. The STMMIT RTE performs a DMA burst during
post-processing. An optional interrupt log entry is performed
after a descriptor update. During the descriptor update, the
SMMMIT RTE modifies the Control Word index field and bits
4,2,and 1, if required. The SMMIT RTE updates Data Pointer
A if nomessage errorsoccurred during the message transaction.
Reception of a broadcast command, with no message errors,
resultsin the update of the Broadcast Data Pointer. Neither Data
Pointer A, B or Broadcast is updated if the STMMIT RTE has
the ping-pong mode of operation enabled.

See section 3, Circular Buffer and Ping-Pong Operation for
additional information.

T/R Subaddress/Mode Code
Descriptors

Address Equation

0 Subaddress
1 Subaddress
0 Mode Codes
1 Mode Codes

Descriptor Address Register Contents + [(SA# x 4) + 0]
Descriptor Address Register Contents + [(SA# x 4) + 128]

Descriptor Address Register Contents + [(MC# x 4) + 256]
Descriptor Address Register Contents + [(MC# x 4) + 384]

Figure 2a. Descriptor Table
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STMMIT RTE

RELATIVE ADDRESS 0000 (hex)

RELATIVE ADDRESS 00FC (hex)
RELATIVE ADDRESS 0100 (hex)

RELATIVE ADDRESS 01FC (hex)

RECEIVE

RECEIVE

RECEIVE

RECEIVE

TRANSMIT

TRANSMIT

TRANSMIT

TRANSMIT

RECEIVE

RECEIVE

RECEIVE

RECEIVE

TRANSMIT

TRANSMIT

TRANSMIT

TRANSMIT

SUBADDRESS #0
SUBADDRESS #1

SUBADDRESS #30
SUBADDRESS #31
SUBADDRESS #0
SUBADDRESS #1

SUBADDRESS #30
SUBADDRESS #31
MODE CODE #0
MODE CODE #1

MODE CODE #30
MODE CODE #31
MODE CODE #0
MODE CODE #1

MODE CODE #30
MODE CODE #31

Figure 2b. Descriptor Table
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2.2.1 Receive Control Word

Thefollowing bitsdescribethe receive subaddress Descriptor Control Word. Information contained in thisword assiststhe STMMI T
RTE in message processing. The Descriptor Control Word isinitialized by the host or subsystem and updated by the SMMMIT RTE
during command post-processing.

Bit Mnemonic Description
Number
15-8 INDX Index Field. These bits define multiple message buffer length. The host or subsystem uses

thisfield toinstruct the SPMMMIT RTE to buffer “N” messages. “N” can range from 0 (00
hex) to 104 (68 hex). If buffer ping-ponging is enabled, the INDX field is“don’t care”
(i.e., does not contain applicable information). During ping-pong mode operation,
initializetheindex fieldto 00 (hex). TheSmMMIT RTE doesnot perform multiplemessage
buffering in the ping-pong mode of operation. Theindex decrementseachtimeacomplete
messageistransacted (no messageerrors). Theindex doesnot decrement if the subaddress
isillegalized. TheSMMMIT RTE can generateaninterrupt whentheindex fieldtransitions
from one to zero (see bit 7).

7 INTX Interrupt Index Equals Zero. Assertion of this bit enables the generation of an interrupt
whentheindex field transitionsfrom oneto zero. Theinterrupt isentered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after

message processing.

6 IWA Interrupt When Accessed. Assertion of thisbit enablesthe generation of aninterrupt when
the subaddress receives a valid command. The interrupt is entered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after
message processing.

5 IBRD Interrupt Broadcast Received. Assertion of this bit enables the generation of an interrupt
when the subaddress receives a valid broadcast command. The interrupt is entered into
the Pending I nterrupt Register if not masked in the Mask Register. Output pin MSG_INT
asserts after message processing.

4 BAC Block Accessed. The subsystem or host initializes this bit to zero; the SIMMIT RTE
overwrites the zero with alogic one upon completion of message processing. After
interrogating this bit, the host resets this bit to zero to observe further accesses.

3 N/A Always set this bit to logical zero.

2 A/B Buffer A/B. Indicates the last buffer accessed when buffer ping-pong is enabled. During
initialization, the host designates the first buffer used by asserting or negating this bit. A
logic oneindicates buffer A; alogic zero indicates buffer B. Thishitisa“don’t care” if
buffer ping-ponging is not enabled.

1 BRD Broadcast Received. Assertion of this bit indicates the reception of avalid broadcast
command.
0 NII Notice I1. Assertion of this bit enables the use of the Broadcast Data Pointer as a buffer

for broadcast command information. When negated, broadcast information is stored in
the same buffer as non-broadcast information.
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2.2.2 Transmit Control Word
Thefollowing bitsdescribethetransmit subaddress Descriptor Control Word. I nformation containedin thisword assiststhe STMMI T
RTE in message processing. The Descriptor Control Word isinitialized by the host or subsystem and updated by the SMMMIT RTE

during command post-processing.

Bit
Number
15-7
6

STMMIT RTE

Mnemonic

N/A
IWA

N/A
BAC

N/A
A/B

BRD

N/A

Description

Always set these bitsto logical zero.

Interrupt When Accessed. Assertion of thisbit enablesthe generation of aninterrupt when
the subaddress receives a valid command. The interrupt is entered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after

message processing.
Always set this bit to logical zero.
Block Accessed. The subsystem or host initializes this bit to zero, the STMMIT RTE

overwrites the zero with alogic one upon completion of message processing. After
interrogation, the host should reset this bit to zero to observe further accesses.

Always set this bit to logical zero.

Buffer A/B. Indicatesthe data pointer to accesswhen buffer ping-pongisenabled. During
initialization, the host designates the first buffer used by asserting or negating this bit. A
logic oneindicates buffer A; alogic zero indicates buffer B. Thishitisa“don’t care” if
buffer ping-ponging is not enabled.

Broadcast Received. Assertion of thisbit indicatesthe reception of abroadcast command.

Always set this bit to logical zero.

17



2.2.3 Mode Code Receive Control Word

Thefollowing bitsdescribethe receive mode code Descriptor Control Word. I nformation contained in thisword assiststhe STMMIT
RTE in message processing. The Descriptor Control Word isinitialized by the host or subsystem and updated by the SMMMIT RTE
during command post-processing.

Note: In MIL-STD-1553A, all mode codes are without data, and the T/R bit is ignored. See section 2.9 for the MIL-STD-1553A

operation.

Bit Mnemonic

Number
15-8 INDX
7 INTX
6 IWA
5 IBRD
4 BAC
3 N/A
2 A/B
1 BRD
0 NII

18

Description

Index Field. These bits define message buffer length. The host or subsystem uses this
field to instruct the SMMMIT RTE to buffer “N” messages. “N” can range from 0 (00
hex) to 104 (68 hex). If buffer ping-ponging is enabled, the INDX field is“don’t care”
(i.e., does not contain applicable information). The SPMMIT RTE does not perform
message buffering in the ping-pong mode of operation. The index decrements each time
a complete message is transacted (no message errors). The index does not decrement if
themodecodeisillegalized. The SMMIT RTE can generate an interrupt when the index
field transitions from one to zero (see bit 7).

Interrupt Index Equals Zero. Assertion of this bit enables the generation of an interrupt
whentheindex field transitionsfrom oneto zero. Theinterrupt isentered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after

message processing.

Interrupt When Accessed. Assertion of thisbit enablesthe generation of aninterrupt when
mode code command is received. The interrupt is entered into the Pending Interrupt
Register if not masked in the Mask Register. Output pin MSG_INT asserts after message
processing.

Interrupt Broadcast Received. Assertion of this bit enables the generation of an interrupt
when avalid broadcast mode code command isreceived. Theinterrupt isentered into the
Pending Interrupt Register if not masked in the Mask Register. Output pin MSG_INT
asserts after message processing.

Block Accessed. The subsystem or host initializes this bit to zero; the SIMMIT RTE
overwrites the zero with alogic one upon completion of message processing. After
interrogating this bit, the host resets this bit to zero to observe further accesses.

Always set this bit to logical zero.

Buffer A/B. Indicates the last buffer accessed when buffer ping-pong is enabled. During
initialization, the host designates the first buffer used by asserting or negating this bit. A
logic one indicates buffer A; logic zero indicates buffer B. Thisbitisa“don’t care” if
buffer ping-ponging is not enabled.

Broadcast Received. Assertion of this bit indicates the reception of avalid broadcast
command.

Notice Il. Asserting this bit enables the use of the Broadcast Data Pointer as a buffer for
broadcast command information. When negated, broadcast information is stored in the
same buffer as non-broadcast information.

STMMIT RTE



2.2.4 Mode Code Transmit Control Word
Thefollowing bitsdescribethetransmit mode code Descriptor Control Word. Information contained inthisword assiststhe SMMMI T
RTE in message processing. The Descriptor Control Word isinitialized by the host or subsystem and updated by the SMMMIT RTE

during command post-processing.

Note: In MIL-STD-1553A, all mode codes are without data, and the T/R bit isignored. See section 2.9 for the MIL-STD-1553A

operation.
Bit
Number
15-7
6

STMMIT RTE

Mnemonic

N/A
IWA

IBRD

BAC

N/A
A/B

BRD
N/A

Description

Always set these bitsto logical zero.

Interrupt When Accessed. Assertion of thisbit enablesthe generation of aninterrupt when
mode code command is received. The interrupt is entered into the Pending Interrupt
Register if not masked in the Mask Register. Output pin MSG_INT asserts after message
processing.

Interrupt Broadcast Received. Assertion of this bit enables the generation of an interrupt
when avalid broadcast mode code isreceived. The interrupt is entered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after
message processing.

Block Accessed. The subsystem or host initializes this bit to zero; the SMMMIT RTE
overwrites the zero with alogic one upon completion of message processing. After
interrogating this bit, the host resets this bit to zero to observe further accesses.

Always set this bit to logical zero.

Buffer A/B. Thisbit indicates the last buffer accessed when buffer ping-pong is enabled.
During initialization, the host designatesthefirst buffer used by asserting or negating this
bit. A logic oneindicates buffer A; alogic zero indicates buffer B. Thisbit isa“don’t
care” if buffer ping-ponging is not enabled.

Broadcast Received. Assertion of thisbit indicatesthe reception of abroadcast command.

Always set this bit to logical zero.
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2.2.5 Data Pointer A and B

DataPointer A and B contain addressinformation for theretrieval and storage of message datawords. I ntheindex mode of operation,
the STMMIT RTE reads Data Pointer A to determine the location of datafor retrieval or storage. The STMMIT RTE usesthe Data
Pointer to initialize an internal counter; the counter increments after each data word. For a receive command, the S/MMIT RTE
stores the incoming data word sequentially into memory. As part of command post-processing, the SP/MMIT RTE writes a new
data pointer into the descriptor block. The STMMIT RTE continues to update the data pointer until the Control Word index field
decrements to zero. An example is shown in figure 3.

Note: The index feature is not applicable for transmit commands (i.e., T/R bit = 1).

For ping-pong buffer operation, the host uses either Data Pointer A or Data Pointer B. The STtMMIT RTE determines which pointer
to access via the state of Control Word bit 2. The STMMIT RTE retrieves or stores data words from the address contained in the
data pointer, automatically incrementing the data pointer as data words are received. The data pointer is never updated as part of
command post-processing in the ping-pong mode of operation. See figures 3 and 4.

Bit Mnemonic Description
Number
15-0 DP(15:0) Data Pointer Bits. The second and third words of the descriptor block contain the data

buffer location. The STMMIT RTE accesses either Data Pointer A or Data Pointer B
depending on the state of Control Word Bit 2 during ping-pong operation. For index
operation, the SMMMIT RTE accesses only Data Pointer A. The STMMIT RTE updates
Data Pointer A after message processing is complete and the index field is not equal to
zero and ping-pong operation disabled. Bit 15 isthe most significant bit; bit O isthe least
significant bit.

2.2.6 Broadcast Data Pointer

The following bits describe the receive subaddress/mode code descriptor Broadcast Data Pointer. This word contains the address
for the Message Information word, Time-Tag word, and data words associated with a broadcast command. The SPMMIT RTE
automatically increments this data pointer during command post-processing, if ping-pong operation disabled.

Bit Mnemonic Description
Number
15-0 BP(15:0) Broadcast Data Pointer. The fourth word of the descriptor block contains the broadcast

data buffer location. This pointer can reside anywhere inside of a 64K data space. The
STMMIT RTE accesses this pointer when Control Word bit 0 isalogic one and broadcast
is enabled. Bit 15 is the most significant bit; bit 0 isthe least significant bit.

Note: If ping-pong is enabled, this pointer does not update.

Note: Whenthe broadcast commandisfollowed by aTransmit L ast Command or Transmit
Status Word mode code, the STMMIT RTE transmits a status word with bit time 15 of
the status word set to alogic one. The broadcast bit is cleared by reception of the next
valid non-broadcast command.

2.3 Data Structures containing thecommand validity time. The Time-Tagword data
The following sections discuss the data structures that result comes from the SPMMIT RTE'sinternal Time-Tag counter.
from command processing. For each complete message

processed, the STMM I T RTE generates aMessage | nformation See section 3, Circular Buffer and Ping-Pong Operation for
word and Time-Tag word. These words aid the host or additional data structure information

subsystem in further message processing. The Message

Information word contains word count, message type, and

message error information. The Time-Tagword isa16-bit word
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Receive Subaddress #1
Descriptor Block

Command #1
Receive three words

Command #2
Receive two words

Command #3
Receive three words

Note:
X =“don’'t care”

STMMIT RTE

CONTROL WORD

DATA POINTER A

DATA POINTER B

BROADCAST
DATA POINTER

Message Info Word

Time-Tag

Data Word #1

Data Word #2

Data Word #3

Message Info Word

Time-Tag

Data Word #1

Data Word #2

Message Info Word

Time-Tag

Data Word #1

Data Word #2

Data Word #3

Index field contents: 02XX (hex)

Data Pointer A: 0100 (hex)

Data Pointer B: XXXX (hex)

Broadcast Data Pointer: XXXX (hex)

0100 (hex)

0101 (hex)

0102 (hex)

0103 (hex)

0104 (hex)

0105 (hex)

0106 (hex)

0107 (hex)

0108 (hex)

0109 (hex)

010A (hex)

010B (hex)

010C (hex)

010D (hex)

Index equals two

Index decrements to one

Index equals one

Index decrements to zero

(interrupt generated if enabled)

Index equals zero

Index remains zero
(Data Pointer A = 109)

Figure 3. Non-Broadcast Receive Message Indexing
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CONTROL WORD

DATA POINTER A

MESSAGE INFORMATION
WORD

DATA POINTER B

BROADCAST TIME-TAG
DATA POINTER

N - DATA WORDS

y y
DATA DATA

BUFFER BUFFER
A B

y
MESSAGE
BROADCAST #N
BUFFER

Figure 4. S/MMIT RTE Descriptor Block

(Receive)
CONTROL WORD
DATA POINTER A
MESSAGE INFORMATION
DATA POINTER B > WORD
XXXX (hex) TIME-TAG
N - DATA WORDS
y y
DATA DATA
BUFFER BUFFER
A B
MESSAGE
#N

Figure 5. SW/MMIT RTE Descriptor Block
(Transmit)
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2.3.1 Subaddress Receive Data

For receive commands, the SWMMIT RTE stores data words plus two additional words. The STMMIT RTE adds a Receive
Information word and Time-Tag word to each receive command data packet. The SWMMIT RTE places the Receive Information
word and Time-Tag word ahead of the datawords associated with areceive command (seefigures 3, 4 and 5). When message errors
occur, the STMMIT RTE enters the Receive Information word, and Time-Tag word. Once a message error condition is observed,
all datawords are considered invalid.

Data storage occurs at the memory location pointed to by the data pointer plus two locations.

2.3.1.1 Receive Information (Info) Word
The following bits describe the Receive Information Word contents.

Bit Mnemonic Description
Number
15-11 WC(4:0) Word Count Bits. These five bits contain word count information extracted from the
receive command word bit times 15 to 19.
10 N/A Not applicable.
9 CHA/B Channel A/B. Assertion of this bit indicates that the message was received on channel A.
Conversely, if thisbit is set to logic zero, the message was received on channel B.
8 RTRT Remote Terminal to Remote Terminal transfer. The command processed wasa RT-to-RT
transfer.
7 ME Message Error. Assertion of this bit indicates a message error condition was observed
during processing. See bits 0 to 4 for details.
6-5 N/A Not applicable.
4 ILL Illegal Command Received. Assertion of this bit indicates the command received was an

illegal command.

3 TO Time-Out Error. Assertion of this bit indicates the SMMIT RTE did not receive the
proper number of data words, i.e., the number of data words received was less than the
word count specified in the command word.

2 OVR Overrun Error. Assertion of this bit indicates the STMMIT RTE received aword when
none was expected or the number of datawords received was greater than expected.

1 PRTY Parity Error. Assertion of this bit indicates the STMMIT RTE observed a parity error in
the incoming data words.

0 MAN Manchester Error. Assertion of thisbit indicatesthe SmiVIMIT RTE observed aM anchester
error in the incoming data words.
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2.3.2 Subaddress Transmit Data

The host or subsystem is responsible for organization of the data packet (i.e., N data words) into memory and establishing the
applicable data pointer. The host or subsystem allocates two memory locations at the top of the data packet for the storage of the
Transmit Information word and Time-Tag word. An example transmit data structure for three words is shown below.

Data Pointer A ----- > 0100 (hex) XXXX ;reserved for Transmit Info word

equals 0100 (hex) 0101 (hex) XXXX ;reserved for Time-Tag word
0102 (hex) FFFF ;dataword
0103 (hex) FFFF ;dataword
0104 (hex) FFFF ;dataword

Note: Data Pointer A points to the top of the data structure not to the top of the data words.

2.3.2.1 Transmit Information (Info) Word
The following bits describe the Transmit Information word contents.

Bit Mnemonic Description
Number
15-11 WC(4:0) Word Count Bits. These five bits contain word count information extracted from the
transmit command word bit times 15 to 19.
10 N/A Not applicable.
9 CHA/B Channel A/B. Assertion of this bit indicates that the message was received on the A bus.
Conversely, if thisbit is set to logic zero, the message was received on the B bus.
8 N/A Not applicable.
7 ME Message Error. Assertion of this bit indicates a message error condition was observed
during processing. See bits 0 to 4 for more detail.
6-5 N/A Not applicable.
4 ILL Illegal Command Received. Assertion of this bit indicates the command received was an
illegal command.
3 N/A Not applicable.
2 OVR Overrun Error. Assertion of thishitindicatesthe SMMIT RTE received adataword with
a Transmit Command.
1-0 N/A Not applicable.
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2.3.3 Mode Code Data

The transmit and receive data structures for mode codes are similar to those for subaddress. The receive data structure contains an
Information word, Time-Tag word, and message dataword. All receive mode codes with data have one associated dataword. Data
storage occurs at the memory location pointed to by the data pointer plus two locations. Reception of the synchronize with data

mode code automatically loads the Time-Tag counter and stores the data word at the address defined by the data pointer plus two

locations.

The transmit mode code data structure contains an Information word, Time-Tag word, and associated dataword. The subsystem or
host is responsible for linking the STMMIT RTE Data Pointer to the data (e.g., Transmit Vector word). For mode codes with
internally generated datawords (e.g., Transmit BIT word, Transmit Last Command), the transmitted dataword is added to the data

structure.

For MIL-STD-1553A mode of operation, all mode codes are defined without data words. For mode codes without data, the data
structure contains the Message |nformation word and Time-Tag word only.

Note: In MIL-STD-1553A, al mode codes are without data and the T/R bit isignored. See section 2.9 for the MIL-STD-1553A

operation.

2.3.3.1 Mode Code Receive Information (Info) Word
The following bits describe the Mode Code Receive Information word contents.

Bit Mnemonic
Number
15-11 MC (4:0)
10 N/A
9 CHA/B
8 RTRT
7 ME
6-5 N/A
4 ILL
3 TO
2 OVR
1 PRTY
0 MAN
STMMIT RTE

Description

Mode Code. Thesefivebitscontain the mode codeinformation extracted from thereceive
command word bits times15 to 19.

Not applicable.

Channel A/B. Assertion of this bit indicates that the message was received on the A bus.
Conversely, if thisbit is set to logic zero, the message was received on the B bus.

Remote Terminal to Remote Terminal transfer. Assertion of thisbitindicatesthecommand
processed was a RT-to-RT transfer.

Message Error. Assertion of this bit indicates a message error condition was observed
during processing. See bits 0 to 4 for details.

Not applicable.

Illegal Command Received. Assertion of this bit indicates the command received was an
illegal command.

Time-out Error. Assertion of thishit indicatesthe STMMIT RTE did not receivethe proper
number of datawords, i.e., the number of data words received was less than the word
count specified in the command word.

Overrun Error. Assertion of this bit indicates the STMMIT RTE received aword when
none was expected, or the number of data words received was greater than expected.

Parity Error. Assertion of this bit indicates the STMMIT RTE observed a parity error in
the incoming data words.

Manchester Error. Assertion of thisbit indicatesthe SmiVIMIT RTE observed aM anchester
error in the incoming data words.
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2.3.3.2 Mode Code Transmit Information (Info) Word
The following bits describe the Mode Code Transmit Information word contents.

Bit Mnemonic Description
Number
15-11 MC (4:0) Mode Code. These five bits contain the mode code information extracted from the
command word bit times 15 to 19.
10 N/A Not applicable.
9 CHA/B Channel A/B. Assertion of this bit indicates that the message was received on the A bus.
Conversely, if thisbit is set to logic zero, the message was received on the B bus.
8 N/A Not applicable.
7 ME Message Error. Assertion of this bit indicates a message error condition was observed
during processing. See bits 0 to 4 for details.
6-5 N/A Not applicable.
4 ILL Illegal Command Received. Assertion of this bit indicates the command received was an
illegal command.
3 N/A Not applicable.
2 OVR Overrun Error. Assertion of thishitindicatesthe SMMIT RTE received adataword with
a Transmit Command.
1-0 N/A Not applicable.
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2.4 Mode Code and Subaddress

The STMMIT RTE provides subaddress and mode code
decoding that meets MIL-STD-1553B requirements. In
addition, the device has automatic internal illegal command

T/R Mode Code

decoding for reserved MIL-STD-1553B mode codes. Table 3
showsthe SPMMIT RTE' sresponseto all possible mode code

combinations.

Table 3. Mode Code Descriptions

Function

Operation

0 00000-01111

Undefined (w/o data)

Command word stored
Status word transmitted

0 10000

Undefined (with data)

Command word stored
Dataword stored
Status word transmitted

0 10001

Synchronize (with data)

Command word stored
Dataword stored

Time-Tag counter loaded with data word value
Status word transmitted

0 10010

Undefined

Command word stored
Dataword stored
Status word transmitted

0 10011

Undefined

Command word stored
Dataword stored
Status word transmitted

0 10100

Selected Transmitter
Shutdown

Command word stored
Dataword stored
Status word transmitted

0 10101

Override Selected
Transmitter Shutdown

Command word stored
Dataword stored
Status word transmitted

0 10110-11111

Reserved

Command word stored
Dataword stored
Status word transmitted

1 00000

Dynamic Bus Control

Command word stored

Dynamic Bus Acceptance bit set in outgoing
status word if enabled in the Control Register
Status word transmitted

1 00001

Synchronize

Command word stored
Time-Tag counter reset to 0000 (hex)
Status word transmitted

1 00010

Transmit Status Word

WNE| WP W NP WNhE | WP WNE | WP WP AWONE| WP | DE

Command word stored

Last status word transmitted

Status word cleared after master reset
Note: STMMIT RTE updates status word if
illegalized.

1 00011

Initiate Self-Test

Command word stored
Status word transmitted

BIT initiated

TF bit set if BITF bit asserted

1 00100

Transmitter Shutdown

WP | hwWNPE

Command word stored
Status word transmitted
Alternate bus disabled
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T/R

Mode Code

Table 3. Mode Code Descriptions (Cont.)

Function

Operation

00101

Override Transmitter
Shutdown

1. Command word stored

2. Statusword transmitted

3. Alternate bus enabled

Note: Reception of the override transmitter
shutdown mode code does not enable a channel not
previously enabled in the Control Register. Reset
remote terminal mode code clears the transmitter
shutdown function.

00110

Inhibit Terminal Flag Bit

Command word stored

Terminal flag bit set to zero and assertion
disabled

Status word transmitted

00111

Override Inhibit
Terminal Flag

Command word stored
Terminal Flag bit enabled for assertion
Status word transmitted

01000

Reset Remote Terminal

Command word stored

Status word transmitted

STMMIT RTE reset, see section 2.8 for more
information on software reset

WNhE| WP | W NE

01001-01111

Reserved

Command word stored
Status word transmitted

10000

Transmit Vector Word

Command word stored

Servicerequest bit set toalogic zero in out going
status

Status word transmitted

Data word transmitted

Clears the SRQ hit in the 1553 status word bits
register (Register 9)

grw DNDE| DPE

10001

Reserved

Command word stored
Status word transmitted
Dataword transmitted

10010

Transmit Last Command

Command word not stored

Last status word transmitted

Last command word transmitted

Dataword stored (Transmit Last Command)

. Transmitted dataword is all zero after reset
Note: The SWMMIT RTE stores the Transmit Last
Command mode code if illegalized and updates
status word.

gRWNE| WONE

10011

Transmit BIT Word

Command word stored

Status word transmitted

BIT word transmitted from BIT Word Register
Dataword stored (Transmit BIT Word)

10100-10101

Undefined (with data)

Command word stored
Status word transmitted
Dataword transmitted

10110-11111

Reserved

Command word stored
Status word transmitted
Dataword transmitted

WNER| WP | PONE

28
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2.5 Encoder and Decoder

The STMMIT RTE interfaces directly to atransmitter/receiver
viatheSTMMIT RTE Manchester 11 encoder/decoder. The
SMMMIT RTE receivesthe command word fromthe MIL-STD-
1553 bus and processes it either by the primary or secondary
decoder. Each decoder checks for the proper sync pulse and
Manchester waveform, edge skew, correct number of bits, and
parity. If thecommandisareceivecommand, the STMMIT RTE
processes each incoming data word for correct format, word
count, and contiguous data. If a message error is detected, the
STMMIT RTE stops processing the remainder of the message
(i.e., DMAYS), suppresses status word transmission, and asserts
bit 9 (ME bit) of the statusword. The STMMIT RTE will track
the message until proper word count is finished.

The STMMIT RTE automatically compares the transmitted
word (encoder word) to the reflected decoder word by way of
the continuous loop-back feature. If the encoder word and
reflected word do not match, the WRAPF bit is asserted in the
BIT Word Register and the YF_INT will be generated, if
enabled. In addition to the loop-back compare test, atimer
precludes atransmission greater than 800ms by the assertion of
Fail-Safe Timer. Thistimer isreset upon receipt of another
command. Remote Terminal Response Time:

MIL-STD-1553A = 7ns

MIL-STD-1553B = 10ns

Data Contiguity Time-Out = 1.0ns

2.6 RT-RT Transfer Compare

TheRT-to-RT Terminal Addresscomparelogic ensuresthat the
incoming statusword’ s Terminal Addressmatchesthe Terminal
Address of thetransmitting RT specified in the command word.
An incorrect match results in setting the message-error bit and
suppressing transmission of the statusword. (RT-to-RT transfer
time-out = 55 to 59rrs). The receiving SWMMIT RTE does not
check ME or SSY SF of the transmitting remote terminal.

2.7 Terminal Address

The STMMIT RTE Terminal Address is programmed via six
input pins: RTA(4:0) and RTPTY. Negating MRST latches the
STMMIT RTE's Terminal Address from pins RTA(4:0) and
parity bit RTPTY. The address and parity cannot change until
the next assertion and negation of the MRST input (for LOCK
=0). The Terminal Address parity is odd; input pin RTPTY is
set to alogic state to satisfy this requirement. Assertion of
Operational Status Register bit 2 (TAPF) indicates incorrect
Terminal Address parity. The Operational Status Register bit 2
isvalid after the rising edge of MRST.

STMMIT RTE

For example:

RTA(4:0) = 05 (hex) = 00101 (binary)
RTPTY =1, Sum of 1s= 3 (odd), Operational Status Register
Bit2=0

RTA(4:0) = 04 (hex) = 00100 (binary)
RTPTY =0, Sum of 1s=1 (odd), Operational Status Register
Bit2=0

RTA(4:0) = 04 (hex) = 00100 (binary)
RTPTY =1, Sum of 1s= 2 (even), Operational StatusRegister
Bit2=1

Note:
The S"MMIT RTE checks the Terminal Address and
parity after the S'MMIT RTE has been started. With
Broadcast disabled, RTA(4:0)=11111 operatesas a
normal RT address.
The BIT Word Register parity fail bit isvalid after the
SMMMIT RTE has been started.
The Terminal Addressisalso programmed viaawriteto
the Operational Status Register (LOCK = 1).The
SMMMIT RTE loads the Terminal Address on the
compl etion of the Control Register writewhich startsthe
STMMIT RTE.
YF_INT occursif enabled.

2.8 Reset

The SMMMIT providesfor several different reset mechanisms.
The STMMIT software reset (Control Register Bit 13) isequal
to amaster reset and takes 5msto compl ete. Assertion of thisbit
resultsin the immediate reset of the STMMIT RTE and
termination of command processing. The host or subsystem is
responsible for the re-initialization of the STMMIT RTE for
operation. Configuration of the device for auto-initialization
frees the host or subsystem from this task.

A Reset Remote Terminal mode code (Mode Code 01000, T/R
=1) isequal to a master reset only if AUTOEN is enabled. If
AUTOEN is not enabled, the reset remote terminal mode code
clears the encoder/decoders, resets the time-tag, enables the
channels to the programmed host state, and re-enables the
Terminal Flag for assertion. Thisreset is performed after the
transmission of the 1553 Status word. All outputs have
asynchronousreset except MSG_INT. Toreset thissignal, apply
two clock cycles before the rising edge of MRST.
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Caution: Per the MIL-STD-1553 specification (sections
4.3.3.5.1.7.9 and 30.4.3), aremoteterminal must “completethe
reset function within 5ns following transmission of the status
word.” If the AUTOEN function is enabled in the StMMIT,
reset may require additional time depending on the application.

2.9 MIL-STD-1553A Operation

To maximize flexibility, the SMMMIT has been designed to
operatein many different systemswhich use various protocols.
Specifically, two of the protocols that the SPMMIT may be
interfaced to are MIL-STD-1553A and MIL-STD-1553B. To
meet these protocols, the STMMIT may be configured through
an external pin or through control register bits (depending on
the state of the LOCK pin). Table 4 defines the three ways to
program the STMMIT.

Table 4. MIL-STD-1553A Operation

ABSTD | XMTSW RESULT
(pin or bit) | (bit only) (protocol selected)

0 X 1553B response, 1553B
Standard

1 0 1553A response, 1553A
Standard

1 1 1553A response, Auto execute
the TRANSMIT STATUS
WORD mode code
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When configured to meet MIL-STD-1553A, the STMMIT will
operate as follows:

Responds with a status word within 71rs;

Ignores the T/R bit for all mode codes;

All mode codes are defined without data;

All mode codes use mode code transmit control and
information words;

Mode code 00000 is defined as Dynamic Bus Control
(DBC);

Subaddress 00000 defines a mode code;

ME and TF bits are defined in the 1553 status word; al
other status word bits are programmable (i.e., NO
BUSY mode, etc.);

Broadcast of all mode codes, except Mode Code 00000
(DBC) and Mode Code 00010 (Transmit Statusword if
enabled), is allowed;

Toillegalize a Mode Code, the user needs to

illegalize both the receive and transmit versions;
Illegalization of row 1F (hex) is not automatic.

STMMIT RTE



1.0 INTRODUCTION

1.1 Remote Terminal Features

The STMMIT Remote Terminal (RTE) conformsto the
requirements of MIL-STD-1553B, Noticell. In addition to
meeting the requirements of the standard, the STMMIT RTE
has an extensive list of flexible featuresto meet any MIL-STD-
1553 interface requirement.

1.1.1 Indexing

The SMMMIT RTE can buffer up to 256 receive messageson a
subaddress-by-subaddress basis. Upon reception of a specified
number of messages, the STMMIT RTE can generate an
interrupt by signaling either the host or subsystem that datais
ready for processing. The indexing feature is commonly used
to implement bulk data transfer algorithms.

1.1.2 Buffer Ping-Pong

To support the transfer of periodic data, double buffering
schemes are often incorporated into remote terminal designs.
Periodic data transfer incorporates the use of two data buffers
per subaddress. The remote terminal processes messages
(receiveor transmit) viathe designated primary buffer. The host
or subsystem uses the secondary buffer to collect new data for
transmission or processing datarecei ved during thedefinedtime
interval. Upon completion of the defined interval, the remote
terminal will switchtheprimary and secondary databuffers(i.e.,
ping-pong). The STMMIT RTE supports ping-pong buffering
via a user-sel ected ping-pong architecture consisting of dual
subaddress data pointers.

1.1.3 Circular Buffers

SMMMIT RTE circular buffer modes simplify the software
service of remote terminalsimplementing bulk or periodic data
transfers. The STMMIT RTE architecture allows the user to
select one of two circular buffer modes. The user selects the
preferred mode, at start-up, by writing to bits 7 and 8 of the
Control Register bits.

1.1.4 Internal Illegalization

Aninternal 256-bit (16 x 16) RAM allowsfor theillegalization
of all mode codes and subaddresses. Theillegalization RAM is
accessed at the beginning of message processing to determine
if the valid command is prohibited. To eliminate host or
subsystem overhead, the STMMIT RTE can initialize the 256-
bit illegalization RAM during the auto-initialization sequence.

1.1.5 Broadcast

Designed to meet the requirements of MIL-STD-1553B Notice
[1, the SMMMIT RTE can store all data associated with a
broadcast command in separate memory from non-broadcast

STMMIT RTE

commands. This feature is user-selected via the Descriptor
Control word and internal Control Register.

1.1.6 Interrupt History

A programmable interrupt structure allows the host or
subsystem the flexibility to enter 16 interrupts into a 32-word
buffer beforeservice. Thisfeatureallowsthelogging of multiple
interrupts if immediate service isrestricted. The interrupt
structure enters an Interrupt Identification Word (I1W) and an
Interrupt Address Word (IAW) indicating what subaddress or
mode-code descriptor generated the interrupt.

1.1.7 Message Information

The SMMMIT RTE generates aMessage | nformation Word and
16-bit time-tag for all transacted messages. Thisinformationis
written into memory along with message data words. The
Message Information Word contains word count, message
errors, and message type information.

1.2 Protocol Definition

For maximum flexibility, the SMMMIT RTE has been designed
to operate in many different systems which use various
protocols. Specifically, two of the protocols that the STMMIT
RTE may interfaceareMIL-STD-1553A andMIL-STD-1553B.
To meet these protocols, the STMMIT RTE may be configured
through an external pin or through control register bits.

1.3 S MMIT RTE Transceivers

Internal monolithic transceivers are complete transmitter and
receiver pairs for MIL-STD-1553A and 1553B applications.
The receiver section accepts biphase-modulated Manchester 11
bipolar datafrom MIL-STD-1553 data bus and produces TTL-
level signal data at itsinternal RXOUT and RXOUT outputs.

The transmitter section accepts biphase TTL-level signal data
at itsinternal TXIN and TXIN inputs and produces MIL-STD-
1553 datasignals. Thetransmitter’s output voltageistypically
lOVP-P,LL for the SMMMIT RTE.

1.4 SMMMIT RTE Memory

The SMMMIT RTE contains 64K bits of internal memory for
message processing. Internal logic generatesa RDY signal for
the subsystem interface. The internal memory is memory
mapped.



2.0 REMOTE TERMINAL ARCHITECTURE information on the SMMMIT RTE's configuration and

operation.

The STMMIT Remote Terminal (RTE) is an interface device
linking aMIL-STD-1553 serial data bus to a host 2.1 Register Descriptions
microprocessor and/or subsystem. The STMMIT RTE's MIL- Thefollowinglist providesthebit descriptionsof the32 internal
STD-1553 interface includes encoding/decoding logic, error registersthat control SPMMIT RTE operation. All register bits
detection, command recognition, DMA interface, control/ areactivehighand reflect alogic zero condition (0000 hex) after
configuration registers, clock, and reset logic. The following Master Reset (except those reflecting input pins).
sections review the architecture and use. Each section supplies

Register Name Register Address

Number

0 Control Register 0000 (hex)

1 Operational Status Register 0001 (hex)

2 Current Command Register 0002 (hex)

3 Interrupt Mask Register 0003 (hex)

4 Pending Interrupt Register 0004 (hex)

5 Interrupt Log List Pointer Register 0005 (hex)

6 BIT Word Register 0006 (hex)

7 Time-Tag Register 0007 (hex)

8 RT Descriptor Pointer Register 0008 (hex)

9 1553 Status Word Bits Register 0009 (hex)

10-15 Not Applicable 0O0O0A to 000F (hex)

16-31 Illegalization Registers 0010 to 001F (hex)

Note: Reference section 7.1, Table 12 for SMMIT RTE 8-bit register address numbers.

2.1.1 Control Register (Read/Write) - Register 0
This 16-bit register controls STMMIT RTE configuration. To make changes to the SMMIT RTE and this register, the STEX bit
(Bit 15 of the Control Register) must be logic zero. Note: The user has 5ns after TERACT active to stop execution.

Bit Mnemonic Description
Number
15 STEX Start Execution. Assertion of this bit initiates SPMMIT RTE operation. A

Control Register write negating this bit inhibits STMMIT RTE operation. A
remote terminal address parity error prevents STMMIT RTE operation
regardless of the logical state of thisbit. If aRT address parity error exists, bit
3 of Register 1 will be set low and bit 2 of Register 1 will be set high.

14 SBIT Start BIT. Assertion of thisbit places the STMMIT RTE into the Built-In Test
routine. The BIT test has a fault coverage of 93.4%. If the SPMMIT RTE has
been started, the host must halt the device in order to place the SWMMIT RTE
into the Built-In Test routine (STEX = 0) (see section 6.0 for additional
information).

Note: If Start BIT (SBIT) and Start Execution (STEX) areboth set on oneregister
write, BIT has priority.
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Bit Mnemonic
Number

13 SRST

12 CHAEN
11 CHBEN
10 ETCE

9 PPACK
8 CBSEL1
7 CBSEL?2
6 N/A

5 N/A

4 BCEN

3 DYNBC
2 PPEN

1 INTEN

0 XMTSW

STMMIT RTE

‘Description

Software Reset. Assertion of thisbit immediately placesthe STMMIT RTE into
a software reset. The software reset (which takes 5rs to execute), like MRST,
clearsall internal logic.

Note: During auto-initialization this bit should not be loaded with alogic one.
SRST will only function after READY is asserted.

Channel A Enable. Setting this bit enables Channel A operation. If negated, the
STMMIT RTE does not recognize commands received over Channel A.

Channel B Enable. Setting this bit enables Channel B operation. If negated, the
STMMIT RTE does not recognize commands received over Channel B.

External Timer Clock Enable. Assertion of this bit to alogic one allows the
external timer clock input to supply stimulus to the internal time-tag counter.
Refer to section 2.1.8 for additional information.

Note: The user can only change the clock frequency before starting the device
(i.e., setting bit 15 of Register 0 to alogic one).

Ping-pong acknowledge made. See section 3, Circular Buffer and Ping-Pong
Operation for additional information.

Circular buffer mode select. See section 3, Circular Buffer and Ping-Pong
Operation for additional information.

Circular buffer mode select. See section 3, Circular Buffer and Ping-Pong
Operation for additional information.

Always set this bit to logical zero.
Always set this bit to logical zero.

Broadcast Enable. Assertion of this bit enables the SMMMIT RTE broadcast
option. Negation of this bit enables remote terminal address 31 as a unique
remote terminal address.

Dynamic Bus Control Acceptance. Thisbit controlsthe SMMIT RTE' sability
to accept the dynamic bus control mode code. Assertion of this bit allows the
STMMIT RTE to respond to adynamic bus control mode code with statusword
bit 18 set to alogic one. Negation of thishit preventsthe assertion of statusword
bit 18 upon reception of the dynamic mode code.

Ping-Pong Enable. Assertion of this bit enables the ping-pong buffer feature of
the SPMMMIT RTE and disables the message indexing feature. Negation of this
bit disabl esthe ping-pong feature and enabl esthe message indexing feature. See
section 3, Circular Buffer and Ping-Pong Operation for additional information.

Interrupt Log Enable. Assertion of thisbit enablesthe SMMMI T interrupt logging
feature. Negation of this bit prevents the logging of interrupts.

Transmit Status Word. Assertion of this bit allows the STMMIT RTE to
automatically execute the TRANSMIT STATUS WORD mode code when
configured for MIL-STD-1553A mode operation. Refer to section 2.9 for
additional information.



2.1.2 Operational Status Register (Read/Write) - Register 1

Thisregister reflects pertinent statusinformation for the SMMIT RTE and is not reset to 0000 (hex) on MRST. I nstead, the register
reflects the actual stimulus applied to input pins RTA(4:0), RTPTY, A/B STD, and LOCK. Assertion of the LOCK input prevents

the modification of the remote terminal address, mode selects, and A or B Standard. In this case, awrite to this register’s most

significant nine bitsis meaningless. If LOCK is negated, aread of this register reflects the information written into thisregister’s

most significant nine bits.

Note: To make changes to the SMMIT RTE and this register, the STEX bit (Bit 15 in Register 0) must be logic zero.

Bit

Number

15

14

13

12

11

10

Mnemonic

RTA4

RTA3

RTAZ2

RTA1

RTAO

RTPTY

N/A
Logical one

A/B STD

LOCK
AUTOEN
SSY SF

EX

TAPF

Description

Terminal AddressBit 4. Thisbit isthe most significant bit of the remote terminal address.
Thisbit islatched on therising edge of MRST and isaread only bit if the LOCK pinis
active.

Terminal AddressBit 3. Thishit isBit 3 of theremoteterminal address. Thisbit islatched
on therising edge of MRST and isaread only bit if the LOCK pinisactive.

Terminal AddressBit 2. Thishit isBit 2 of theremoteterminal address. Thisbit islatched
on therising edge of MRST and isaread only bit if the LOCK pinisactive.

Terminal AddressBit 1. Thishit isBit 1 of theremoteterminal address. Thisbit islatched
on therising edge of MRST and isaread only bit if the LOCK pinisactive.

Terminal AddressBit 0. Thishitistheleast significant bit of the remote terminal address.
Thisbit islatched on therising edge of MRST and isaread only bit if the LOCK pinis
active.

Terminal Address Parity Bit. This bit is appended to the remote terminal address bus
(RTA(4:0)) to supply odd parity. The STMMIT RTE requires odd parity for proper
operation. This bit is latched on the rising edge of MRST and isaread only bit if the
LOCK pinisactive.

Always set this bit to logical zero.
Always set this bit to logical one.

Military Standard 1553A or 1553B Standard. This bit determines whether the STMMIT
RTE will be set to operate under MIL-STD-1553A or B. Assertion of this bit enablesthe
XMTSW bit (Bit 0 of the Control Register). Negation of this bit automatically allowsthe
STMMIT RTE to operate under the MIL-STD-1553B protocol. Thisbit islatched on the
rising edge of MRST and isaread only bit if the LOCK pinisactive. See section 2.9 for
further definition.

LOCK Pin. Thisread-only bit reflectsthe inverted state of input pin LOCK and islatched
on therising edge of MRST.

AUTOEN Pin. Thisread-only bit reflects the inverted state of input pin AUTOEN.
Assertion of thisinput enables STMMIT RTE auto-initialization.

SSY SF Pin. This read-only bit reflects the inverted state of the input pin SSY SF.

STMMIT RTE Executing. This read-only bit indicates whether the SPMMIT RTE is
presently executing or whether it isidle. A logic one indicates that the SPMMIT RTE is
executing; logic zero indicates that the SYIMMIT RTE isidle.

Terminal AddressParity Fail. Thisbitindicatesthe observance of aterminal addressparity
error. The STMMIT RTE checks for odd parity. This read only bit reflects the parity of
Operational Status Register bits 15-10, and is latched on the rising edge of MRST.
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Bit Mnemonic Description

Number
1 READY READY Pin. Thisread-only bit reflects the inverted state of the output pin READY and
is cleared on reset.
0 TERACT TERACT Pin. Assertion of thishitindicatesthat theSMMMIT RTE ispresently processing
amessage. Thisread only bit reflects the inverted state of output pin TERACT and is
cleared on reset.

Note: Remote Terminal Address and Parity checked on start of execution.

2.1.3 Current Command Register (Read-only) - Register 2
This 16-bit register contains the last valid command processed by the S/MMIT RTE.

Bit Mnemonic Description
Number
15t00 CC15-CCo Current Command Bits. This register contains the last valid command received by the
STMMIT RTE. Thisregister isvalid 13ns after TERACT is negated. (Bit 15 MSB - Bit
0LSB).

STMMIT RTE



2.1.4 Interrupt Mask Register (Read/Write) - Register 3

The STMMIT RTE interrupt architecture allows for the masking of all interrupts. An interrupt is masked if the corresponding bit

of thisregister is set to logic zero. This feature allows the host or subsystem to temporarily disable the service of interrupts. While
masked, interrupt activity does not occur. The unmasking of an interrupt after the event occurs does not generate an interrupt for

that event.

Bit Mnemonic Description
Number
15 MAB Memory Access Blocked Interrupt
14 WRAPF Wrap Fail Interrupt
13 TAPF Terminal Address Parity Fail Interrupt
12 BITF BIT Fail Interrupt
11 MERR Message Error Interrupt
10 SUBAD Subaddress Accessed Interrupt
9 BDRCV Broadcast Command Received Interrupt
8 IXEQO Index Equal Zero Interrupt
7 ILLCMD [llegal Command Interrupt
6-0 N/A Not Applicable

2.1.5 Pending Interrupt Register (Read-only) - Register 4

The Pending Interrupt Register contains information that identifies events that generate interrupts. The assertion of any bit in this
register asserts an output pin, MSG_INT or YF_INT (three clock cycles). Writing to the most significant 4 bits of this register
generatesa YF_INT.
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Bit
Number

15

14

13

12

11

10

STMMIT RTE

Mnemonic

MAB

WRAPF

TAPF

BITF

MERR

SUBAD

BDRCV

IXEQO

ILLCMD

N/A

Description

Memory Access Blocked. Once the STMMIT RTE beginsinternal DMA activity, an
internal timer starts. If al internal DMA activity isnot completed by the time the counter
decrements to zero, the interrupt is generated. In the SPMMIT RTE mode, the YF_INT
interrupt is generated (if not masked), current command processing ends, and the
STMMIT RTE will remain on-line. Current cycle terminated, bus rel eased.

Werap Fail Interrupt. The RTE automatically compares the transmitted word (encoder
word) to the reflected decoder word viathe continuous |oop-back feature. If the encoder
word andreflected word do not match, the WRAPF bitisassertedinthe BIT Word Register
andaYF_INT interrupt is generated (if not masked). Theloop-back path isviathe MIL-
STD-1553 bus transceiver.

Terminal AddressParity Fail Interrupt. Thisbit reflectsthe outcome of theremoteterminal
address parity check. A logic one indicates a parity failure. When a parity error occurs,
the SMMMIT RTE does not begin operation (STEX bit forced to logic zero), channel A
and B do not enable, the TAPF bit is asserted here and in the BIT Word Register, and a
YF_INT interrupt is generated (if not masked).

BIT Fail Interrupt. Assertion of this bit indicatesaBIT failure. Status word bit 19 is
automatically set to alogic onewhen aBIT failure occurs. If aBIT fails, the BITF bitis
asserted here and in the BIT Word Register, and aYF_INT interrupt is generated (if not
masked). Operation continues.

Message Error Interrupt. Assertion of this bit indicates that a message error condition
exists. The SMMMIT RTE can detect Manchester errors, sync-field, word count errors
(too many or too few), MIL-STD-1553 word parity errors, bit count errors (too many or
too few), and protocol errors. If not masked, thishit isalways set whenthe SPtMMIT RTE
assertshit 9 of thestatusword (e.g., illegal commands, invalid dataword, etc.). MSG_INT
interrupt generated (if not masked).

Subaddress Accessed Interrupt. Assertion of this bit indicates a pre-selected subaddress
has transacted a message. To determine the exact subaddress, the host interrogates the
interrupt log IAW. MSG_INT interrupt generated (if not masked).

Broadcast Command Received Interrupt. This bit is set to alogic one to indicate the
STMMIT RTE'sreceipt of avalid broadcast command. The STMMIT RTE suppresses
status word transmission. MSG_INT interrupt generated (if not masked).

Index Equal Zero Interrupt. The STMMIT RTE assertsthisbit to indicate the completion
of apre-defined number of commands by the SMMIT RTE. Upon assertion of this
interrupt, the host or subsystem updates the subaddress descriptor to prevent the potential
loss of data. MSG_INT interrupt generated (if not masked).

[llegal Command Interrupt. This bit is set to alogic one to indicate the reception of an
illegal command by the SPMMIT RTE. Upon receipt of thiscommand, the STMMIT
RTE responds with a status word only; Bit 9 of the status word is set to alogic one.
MSG_INT interrupt generated (if not masked).

Always set these bitsto logical zero.



2.1.6 Interrupt Log List Pointer Register (Read/Write) - Register 5

The Interrupt Log List Pointer indicates the starting address of the Interrupt Log List. The Interrupt Log List isa 32 word ring-
buffer that contains information pertinent to the service of interrupts. The STMMIT RTE architecture requires the location of the
Interrupt Log List on a 32-word boundary. The most significant 4 bits of this register should be initialized to logical zero. The 7
bits ranging from bit 11 to bit 5 designate the location of the Interrupt Log List within a4K memory space. The lower 5 bits of this
register should be initialized to alogic zero. The STMMIT RTE controls the lower 5 bits to implement the ring-buffer architecture.
The host or subsystem reads this register to determine the location and number of interrupts within the Interrupt Log List (least
significant 5 bits).

Note: Bits 15-12 are not used. Bits 11-5 indicate the starting base address of the Interrupt Log List, and bits 4-0 indicate the ring
location of the Interrupt Log List. See section 4.0 for a description of the Interrupt Architecture.

Bit Mnemonic Description

Number
15-12 N/A Always set these bitsto logical zero.
11-5 INTA(11:5) Interrupt Log List Pointer Base Address Bits. (Bit 11 MSB - Bit 5 LSB).
4-0 INTA(4:0) Always set these bitsto logical zero.

2.1.7 BIT Word Register (Read/Write) - Register 6
Thisregister containsinformation on the STMMIT RTE's current health. The SMMMIT RTE transmits the contents of thisregister
upon reception of a Transmit Bit Word Mode Code. The lower 8 bits of this register are user-defined.

Bit Mnemonic Description
Number
15 MAB Memory Access Blocked. Thisbit is set if all internal DMA activity is not completed

between the time internal DMA activity begins and when the timer decrements to zero.
In the event of aDMA failure, current message processing terminates, remote terminal
waits for next 1553 message.

14 WRAPF Wrap Fail. The STMMIT RTE automatically compares the transmitted word
(encoder word) to the reflected decoder word viathe continuous loop-back feature. If the
encoder word and reflected word do not match, the WRAPF bit assertsandaYF_INT
interrupt is generated (if not masked). The loop-back path isviathe MIL-STD-1553 bus
transceiver. A wrap failure does not result in the terminal flag bit being set to alogical
one. Message processing continues.

13 TAPF Terminal Address Parity Fail. Thishit reflectsthe outcome of the remote terminal address
parity check. A logiconeindicatesaparity failure. When aparity error occurstheSMMIT
RTE does not begin operation (STEX bit forced to alogic zero), channel A and B do not
enable, and a YF_INT interrupt is generated (if not masked).

12 BITF BIT Fail. Assertion of thisbit indicatesaBIT failure. Bits 11 through 8 should be
interrogated to determine the specific failure. Status word bit 19 isautomatically set to a
logiconewhen aBIT failureoccurs. If aBIT fails, the BITF bitisasserted, andaYF_INT
interrupt is generated (if not masked). Operation continues.

11 CHAF Channel A Fail. Assertion of this bit indicates a BIT test failure in Channel A.
10 CHBF Channel B Fail. Assertion of thishit indicatesaBIT test failurein Channel B.
9 N/A Always set this bit to logical zero.

8 MTF Memory Test Fail.

7-0 UDB(7:0) User-Defined Bits.
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2.1.8 Time-Tag Register (Read/Write) - Register 7

The Time-Tag Register reflects the state of a 16-bit free running counter. The resolution of this counter is user-defined via input
TCLK (0 to 4MHz) or fixed at 64nw/bit. The Time-Tag counter is automatically reset when the STMMIT RTE receivesavalid
synchronize without data mode code. The SMMMIT RTE automatically loads the Time-Tag counter with the data associated with
reception of avalid synchronize with datamode code. The Time-Tag counter begins operation on therising edge of MRST or within
64ns, after the receipt of avalid mode code, reset remote terminal, or sync with/without data. When the STMMIT RTE is halted
(STEX =0), the Time-Tag continues to run.Time-Tag value is captured upon command word-validation.

Bit Mnemonic Description
Number
15-0 TT(15:0) Time-Tag Counter Bits. (Bit 15 MSB - Bit 0 LSB)

2.1.9 Remote Terminal Descriptor Pointer Register (Read/Write) - Register 8

The SMMMIT RTE accesses ablock of external memory to gain information on how to process avalid command. Each subaddress
and mode code has a block of memory reserved for this task. Located contiguously in memory, these reserved memory locations
are called a descriptor space. The Remote Terminal Descriptor Pointer Register contains an address that points to the top of this
memory space. The STMMIT RTE uses the T/R bit, subaddress'mode code field, and mode code to select one block within the
descriptor table for message processing. The Remote Terminal Descriptor Pointer Register is static during message processing.

Bit Mnemonic Description
Number
15-12 N/A Always set these bitsto logical zero.
11-0 RTDA(11:0) Remote Terminal Descriptor Address Bits. (Bit 11 MSB - Bit 0 LSB)
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2.1.10 1553 Status Word Bits Register (Read/Write) - Register 9

The host or subsystem accesses this register to control the outgoing MIL-STD-1553 status word. The host or subsystem controls
the Instrumentation, Busy, Terminal Flag, Service Request, and Subsystem Flag by writing to bits 9 through O of thisregister. The
STMMIT RTE' s status word response reflects assertion of these bit(s) until negated by the host or subsystem unless the Immediate
Clear Function is enabled. The Immediate Clear Function automatically clears these bits after being transmitted in a status word.

The Immediate Clear Function does not affect the operation of the Transmit Status word and Transmit Last Command word Mode
Codes. Transaction of alegal valid command with the INS bit set to alogic one and the Immediate Clear Function enabled, results
inthetransmission of astatusword with Bit 10 asserted. If the ensuing command isa Transmit Statusword or Last Command mode

code, Bit 10 of the outgoing status word remains alogic one. For MIL-STD-1553B applications, the register is as follows:

Bit Number Mnemonic
15 IMCLR
14-10 N/A
9 INS
8 SRQ
7-4 N/A
3 BUSY
2 SSY SF
1 N/A
0 TF

10

Description

Immediate Clear Function. Assertion of this bit enables the Immediate Clear Function
(IMF) of the SMMMIT RTE. Enabling the IMF resultsin the clearing of the INS, BUSY,
TF, SRQ, and/or SUBF bit immediately after a message is completed. This function is
enabled by asserting this bit when asserting bit(s) INS, BUSY, TF, SRQ, and/or SSY SF.
This bit should be used consistently since once set, it will remain set, and once cleared,
it will remain cleared.

Always set these bitsto logical zero.

I nstrumentation Bit. Thisbit assertsthe | nstrumentation bit of theMIL-STD-1553B status
word. (Bit time 10 of the Status Word).

ServiceReqguest Bit. Thisbit assertsthe Service Request bit of theMIL-STD-1553B status
word. (Bit time 110f the Status Word).

Always set these bitsto logical zero.

Busy Bit. Assertion of thisbit isreflected in the outgoing MIL-STD-1553B status word.
Assertion of this bit prevents memory accesses. (Bit time 16 of the Status Word).

Subsystem Flag Bit. Thisbit assertsthe Subsystem Flag bit of theMIL-STD-1553B status
word and may also be set with the SSY SF input pin. (Bit time 17 of the Status Word).

Always set this bit to logical zero.

Terminal Flag. Assertion of this bit isreflected in the outgoing MIL-STD-1553B status
word. The STMMIT RTE automatically assertsthisbit if aBIT failure occurs. Inhibit
Terminal Flag mode code preventsthe assertion by the host or subsystem. Overridel nhibit
Terminal Flag Mode Code re-establishes the Terminal Flag option (Bit time 19 of the
Status Word).

STMMIT RTE



For MIL-STD-1553A applications, the register is as follows:

Bit Number
15

14-10

SO P N W b~ O O N 00 ©

STMMIT RTE

Mnemonic

IMCLR

N/A

SB10
SB11
SB12
SB13
SB14
SB15
SB16
SB17
SB18
SB19

Description

Immediate Clear Function. Assertion of this bit enables the Immediate Clear Function
(IMF) of the SMMMIT RTE. Enabling the IMF resultsin the clearing of the bit times 10-
19 immediately after a status word is transmitted. This function is enabled by asserting
this bit when asserting bit times 10-19. This bit should be used consistently since once
set, it will remain set, and once cleared, it will remain cleared.

Always set these bitsto logical zero.
Status bit time 10.
Status bit time 11.
Status bit time 12.
Status bit time 13.
Status bit time 14.
Status bit time 15.
Status bit time 16.
Status bit time 17.
Status bit time 18.
Status bit time 19.
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2.1.11 lllegalization Registers
The 16 registers are divided into 8 blocks, 2 registers per block (see table 1).

Table 1. lllegalization Register Blocks

Block Name Address (hex)
Receive 0010 and 0011
Transmit 0012 and 0013
Broadcast Receive 0014 and 0015
Broadcast Transmit (Automatically 0016 and 0017
I1legalized)
Mode Code Receive 0018 and 0019
Mode Code Transmit 001A and 001B
Broadcast Mode Code Receive 001C and 001D
Broadcast Mode Code Transmit 001E and 001F

Theblockscorrespondto thefollowing typesof commands. Regi ster address 0010 (hex) and 0011 (hex) illegalizereceive commands
to 32 subaddresses. The most significant bit of register 0010 (hex) controls the illegalization of subaddress 01111. The least
significant bit controls subaddress 00000. Register 0011 (hex) controlsillegalization of subaddresses 10000 through 11111. The
least significant bit relates to subaddress 10000; the most significant bit relates to subaddress 11111. Transmit commands and
broadcast commands (both receive and transmit) use the same encoding scheme as receive subaddressiillegalization.

Registers 18 (hex) through 1F (hex) control theillegalization of mode codes. Register 18 governstheillegalization of receive mode
codes (T/R bit = 0) 00000 through 01111 and register 19 mode codes 10000 through 11111. Register blocks Transmit Mode Code
(T/R bit = 1), Broadcast Receive Mode Codes, and Broadcast Transmit M ode Codes use the same decode scheme as receive mode
codes.

Table 2 shows theillegalization register map. For each block, the numbers shown in the column under each bit number identifies
the specific subaddress or mode code (in hex) that the register bit illegalizes (Logical 0 = legal, Logical 1 = illegal).
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Table 2. lllegalization Register Map

Name Register
Number
Bit Number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Receive 16 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
17 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Transmit 18 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
19 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Brd Receive 20 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
21 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Brd Transmit 22 XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
23 XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
Mode Receive 24 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
25 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Mode Transmit 26 OF OE OD OC OB OA 09 08 07 06 05 04 03 02 01 00
27 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Mode Brd Receive 28 OF OE OD OC OB OA (09 08 07 06 05 04 03 UU 01 wWw
29 1 1E 1D 1C 1B 1A 19 18 17 16 15 14 13 12 11 10
Mode Brd Transmit 30 OF OE OD OC OB OA 09 08 07 06 05 04 03 zZZ 01 XX
31 YY YY YY YY YY YY YY YY YY YY YY YY YY YY YY YY
Notes:
. Brd = Broadcast.

No o wNR

Mode = Mode code.

STMMIT RTE

. XX= Automatically illegalized by SWMMIT RTE.
YY= Automatically illegalized by STMMIT RTE in 1553B only.
. ZZ= Automatically illegalized by STMMIT RTE in 1553B and 1553A if XMTSW is enabled.

WW = Automatically illegalized in 1553A.
. UU = Automatically illegalized in 1553A if XMTSW enabled.
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2.2 Descriptor Block

To process messages, the SMMMIT RTE uses data supplied in
the internal registers with data stored in internal memory. The
STMMIT RTE accesses afour word descriptor block stored in
internal memory. The descriptor block is accessed at the
beginning and end of command processing. M ultiple descriptor
blocksaresequentially enteredinto memory to form adescriptor
table. The following paragraphs discuss the descriptor block in
detail.

The host or subsystem controlling the SMMIT RTE allocates
512 consecutive memory spaces for the subaddress and mode
code descriptor table. Thetop of the descriptor table can reside
at any address location except locations 0-31. Defined and
entered into memory by the host, the SPMMIT RTE islinked
to the descriptor table via the Descriptor Address Register
contents (seefigures 2aand 2b). Each descriptor block contains
aControl Word, Data Pointer A, Data Pointer B, and Broadcast
Data Pointer. Each subaddress and mode codeis assigned a
descriptor for receive and transmit commands (T/R bit equal
Zero or one).

Control word information allowsthe STMMIT RTE to generate
interrupts, buffer messages, and control message processing.
For areceive command, the Data Pointer is read to determine
the top of the data buffer. The STMMIT RTE stores data
sequentially from thetop of databuffer plustwo locations (e.g.,
0100, 0101, 0102, 0103, etc.). When processing a transmit
command, the Data Pointer is read to determine where data
words areretrieved. The STMMIT RTE retrieves data words
sequentially from the address the Data Pointer designates plus
atwo address |location offset.

The Broadcast Data Pointer allows for separate storage of non-
broadcast datafrom broadcast dataper MIL-STD-1553B Notice
[1. The host or subsystem enables or disablesthisfeatureviathe
Control Word's least significant bit.

When disabled, the non-broadcast and broadcast datais stored
viaData List Pointer A or B. For transmit commands, the
Broadcast Data Pointer isnot used. The SWMMIT RTE doesnot
transmit any information on the receipt of a broadcast transmit
command.

The SMMMIT RTE readsthe descriptor block during command
processing (i.e., after assertion of TERACT). The StMMIT
RTE reads the control word and three Data Pointers. The
SMMMIT RTE then begins the acquisition of data words for
either transmission or storage.

After transmission or reception, the STMMIT RTE begins post-
processing. The STMMIT RTE performs a DMA burst during
post-processing. An optional interrupt log entry is performed
after a descriptor update. During the descriptor update, the
SMMMIT RTE modifies the Control Word index field and bits
4,2,and 1, if required. The SMMIT RTE updates Data Pointer
A if nomessage errorsoccurred during the message transaction.
Reception of a broadcast command, with no message errors,
resultsin the update of the Broadcast Data Pointer. Neither Data
Pointer A, B or Broadcast is updated if the STMMIT RTE has
the ping-pong mode of operation enabled.

See section 3, Circular Buffer and Ping-Pong Operation for
additional information.

T/R Subaddress/Mode Code
Descriptors

Address Equation

0 Subaddress
1 Subaddress
0 Mode Codes
1 Mode Codes

Descriptor Address Register Contents + [(SA# x 4) + 0]
Descriptor Address Register Contents + [(SA# x 4) + 128]

Descriptor Address Register Contents + [(MC# x 4) + 256]
Descriptor Address Register Contents + [(MC# x 4) + 384]

Figure 2a. Descriptor Table
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STMMIT RTE

RELATIVE ADDRESS 0000 (hex)

RELATIVE ADDRESS 00FC (hex)
RELATIVE ADDRESS 0100 (hex)

RELATIVE ADDRESS 01FC (hex)

RECEIVE

RECEIVE

RECEIVE

RECEIVE

TRANSMIT

TRANSMIT

TRANSMIT

TRANSMIT

RECEIVE

RECEIVE

RECEIVE

RECEIVE

TRANSMIT

TRANSMIT

TRANSMIT

TRANSMIT

SUBADDRESS #0
SUBADDRESS #1

SUBADDRESS #30
SUBADDRESS #31
SUBADDRESS #0
SUBADDRESS #1

SUBADDRESS #30
SUBADDRESS #31
MODE CODE #0
MODE CODE #1

MODE CODE #30
MODE CODE #31
MODE CODE #0
MODE CODE #1

MODE CODE #30
MODE CODE #31

Figure 2b. Descriptor Table
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2.2.1 Receive Control Word

Thefollowing bitsdescribethe receive subaddress Descriptor Control Word. Information contained in thisword assiststhe STMMI T
RTE in message processing. The Descriptor Control Word isinitialized by the host or subsystem and updated by the SMMMIT RTE
during command post-processing.

Bit Mnemonic Description
Number
15-8 INDX Index Field. These bits define multiple message buffer length. The host or subsystem uses

thisfield toinstruct the SPMMMIT RTE to buffer “N” messages. “N” can range from 0 (00
hex) to 104 (68 hex). If buffer ping-ponging is enabled, the INDX field is“don’t care”
(i.e., does not contain applicable information). During ping-pong mode operation,
initializetheindex fieldto 00 (hex). TheSmMMIT RTE doesnot perform multiplemessage
buffering in the ping-pong mode of operation. Theindex decrementseachtimeacomplete
messageistransacted (no messageerrors). Theindex doesnot decrement if the subaddress
isillegalized. TheSMMMIT RTE can generateaninterrupt whentheindex fieldtransitions
from one to zero (see bit 7).

7 INTX Interrupt Index Equals Zero. Assertion of this bit enables the generation of an interrupt
whentheindex field transitionsfrom oneto zero. Theinterrupt isentered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after

message processing.

6 IWA Interrupt When Accessed. Assertion of thisbit enablesthe generation of aninterrupt when
the subaddress receives a valid command. The interrupt is entered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after
message processing.

5 IBRD Interrupt Broadcast Received. Assertion of this bit enables the generation of an interrupt
when the subaddress receives a valid broadcast command. The interrupt is entered into
the Pending I nterrupt Register if not masked in the Mask Register. Output pin MSG_INT
asserts after message processing.

4 BAC Block Accessed. The subsystem or host initializes this bit to zero; the SIMMIT RTE
overwrites the zero with alogic one upon completion of message processing. After
interrogating this bit, the host resets this bit to zero to observe further accesses.

3 N/A Always set this bit to logical zero.

2 A/B Buffer A/B. Indicates the last buffer accessed when buffer ping-pong is enabled. During
initialization, the host designates the first buffer used by asserting or negating this bit. A
logic oneindicates buffer A; alogic zero indicates buffer B. Thishitisa“don’t care” if
buffer ping-ponging is not enabled.

1 BRD Broadcast Received. Assertion of this bit indicates the reception of avalid broadcast
command.
0 NII Notice I1. Assertion of this bit enables the use of the Broadcast Data Pointer as a buffer

for broadcast command information. When negated, broadcast information is stored in
the same buffer as non-broadcast information.
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2.2.2 Transmit Control Word
Thefollowing bitsdescribethetransmit subaddress Descriptor Control Word. I nformation containedin thisword assiststhe STMMI T
RTE in message processing. The Descriptor Control Word isinitialized by the host or subsystem and updated by the SMMMIT RTE

during command post-processing.

Bit
Number
15-7
6

STMMIT RTE

Mnemonic

N/A
IWA

N/A
BAC

N/A
A/B

BRD

N/A

Description

Always set these bitsto logical zero.

Interrupt When Accessed. Assertion of thisbit enablesthe generation of aninterrupt when
the subaddress receives a valid command. The interrupt is entered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after

message processing.
Always set this bit to logical zero.
Block Accessed. The subsystem or host initializes this bit to zero, the STMMIT RTE

overwrites the zero with alogic one upon completion of message processing. After
interrogation, the host should reset this bit to zero to observe further accesses.

Always set this bit to logical zero.

Buffer A/B. Indicatesthe data pointer to accesswhen buffer ping-pongisenabled. During
initialization, the host designates the first buffer used by asserting or negating this bit. A
logic oneindicates buffer A; alogic zero indicates buffer B. Thishitisa“don’t care” if
buffer ping-ponging is not enabled.

Broadcast Received. Assertion of thisbit indicatesthe reception of abroadcast command.

Always set this bit to logical zero.

17



2.2.3 Mode Code Receive Control Word

Thefollowing bitsdescribethe receive mode code Descriptor Control Word. I nformation contained in thisword assiststhe STMMIT
RTE in message processing. The Descriptor Control Word isinitialized by the host or subsystem and updated by the SMMMIT RTE
during command post-processing.

Note: In MIL-STD-1553A, all mode codes are without data, and the T/R bit is ignored. See section 2.9 for the MIL-STD-1553A

operation.

Bit Mnemonic

Number
15-8 INDX
7 INTX
6 IWA
5 IBRD
4 BAC
3 N/A
2 A/B
1 BRD
0 NII

18

Description

Index Field. These bits define message buffer length. The host or subsystem uses this
field to instruct the SMMMIT RTE to buffer “N” messages. “N” can range from 0 (00
hex) to 104 (68 hex). If buffer ping-ponging is enabled, the INDX field is“don’t care”
(i.e., does not contain applicable information). The SPMMIT RTE does not perform
message buffering in the ping-pong mode of operation. The index decrements each time
a complete message is transacted (no message errors). The index does not decrement if
themodecodeisillegalized. The SMMIT RTE can generate an interrupt when the index
field transitions from one to zero (see bit 7).

Interrupt Index Equals Zero. Assertion of this bit enables the generation of an interrupt
whentheindex field transitionsfrom oneto zero. Theinterrupt isentered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after

message processing.

Interrupt When Accessed. Assertion of thisbit enablesthe generation of aninterrupt when
mode code command is received. The interrupt is entered into the Pending Interrupt
Register if not masked in the Mask Register. Output pin MSG_INT asserts after message
processing.

Interrupt Broadcast Received. Assertion of this bit enables the generation of an interrupt
when avalid broadcast mode code command isreceived. Theinterrupt isentered into the
Pending Interrupt Register if not masked in the Mask Register. Output pin MSG_INT
asserts after message processing.

Block Accessed. The subsystem or host initializes this bit to zero; the SIMMIT RTE
overwrites the zero with alogic one upon completion of message processing. After
interrogating this bit, the host resets this bit to zero to observe further accesses.

Always set this bit to logical zero.

Buffer A/B. Indicates the last buffer accessed when buffer ping-pong is enabled. During
initialization, the host designates the first buffer used by asserting or negating this bit. A
logic one indicates buffer A; logic zero indicates buffer B. Thisbitisa“don’t care” if
buffer ping-ponging is not enabled.

Broadcast Received. Assertion of this bit indicates the reception of avalid broadcast
command.

Notice Il. Asserting this bit enables the use of the Broadcast Data Pointer as a buffer for
broadcast command information. When negated, broadcast information is stored in the
same buffer as non-broadcast information.
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2.2.4 Mode Code Transmit Control Word
Thefollowing bitsdescribethetransmit mode code Descriptor Control Word. Information contained inthisword assiststhe SMMMI T
RTE in message processing. The Descriptor Control Word isinitialized by the host or subsystem and updated by the SMMMIT RTE

during command post-processing.

Note: In MIL-STD-1553A, all mode codes are without data, and the T/R bit isignored. See section 2.9 for the MIL-STD-1553A

operation.
Bit
Number
15-7
6

STMMIT RTE

Mnemonic

N/A
IWA

IBRD

BAC

N/A
A/B

BRD
N/A

Description

Always set these bitsto logical zero.

Interrupt When Accessed. Assertion of thisbit enablesthe generation of aninterrupt when
mode code command is received. The interrupt is entered into the Pending Interrupt
Register if not masked in the Mask Register. Output pin MSG_INT asserts after message
processing.

Interrupt Broadcast Received. Assertion of this bit enables the generation of an interrupt
when avalid broadcast mode code isreceived. The interrupt is entered into the Pending
Interrupt Register if not masked inthe Mask Register. Output pin MSG_INT asserts after
message processing.

Block Accessed. The subsystem or host initializes this bit to zero; the SMMMIT RTE
overwrites the zero with alogic one upon completion of message processing. After
interrogating this bit, the host resets this bit to zero to observe further accesses.

Always set this bit to logical zero.

Buffer A/B. Thisbit indicates the last buffer accessed when buffer ping-pong is enabled.
During initialization, the host designatesthefirst buffer used by asserting or negating this
bit. A logic oneindicates buffer A; alogic zero indicates buffer B. Thisbit isa“don’t
care” if buffer ping-ponging is not enabled.

Broadcast Received. Assertion of thisbit indicatesthe reception of abroadcast command.

Always set this bit to logical zero.

19



2.2.5 Data Pointer A and B

DataPointer A and B contain addressinformation for theretrieval and storage of message datawords. I ntheindex mode of operation,
the STMMIT RTE reads Data Pointer A to determine the location of datafor retrieval or storage. The STMMIT RTE usesthe Data
Pointer to initialize an internal counter; the counter increments after each data word. For a receive command, the S/MMIT RTE
stores the incoming data word sequentially into memory. As part of command post-processing, the SP/MMIT RTE writes a new
data pointer into the descriptor block. The STMMIT RTE continues to update the data pointer until the Control Word index field
decrements to zero. An example is shown in figure 3.

Note: The index feature is not applicable for transmit commands (i.e., T/R bit = 1).

For ping-pong buffer operation, the host uses either Data Pointer A or Data Pointer B. The STtMMIT RTE determines which pointer
to access via the state of Control Word bit 2. The STMMIT RTE retrieves or stores data words from the address contained in the
data pointer, automatically incrementing the data pointer as data words are received. The data pointer is never updated as part of
command post-processing in the ping-pong mode of operation. See figures 3 and 4.

Bit Mnemonic Description
Number
15-0 DP(15:0) Data Pointer Bits. The second and third words of the descriptor block contain the data

buffer location. The STMMIT RTE accesses either Data Pointer A or Data Pointer B
depending on the state of Control Word Bit 2 during ping-pong operation. For index
operation, the SMMMIT RTE accesses only Data Pointer A. The STMMIT RTE updates
Data Pointer A after message processing is complete and the index field is not equal to
zero and ping-pong operation disabled. Bit 15 isthe most significant bit; bit O isthe least
significant bit.

2.2.6 Broadcast Data Pointer

The following bits describe the receive subaddress/mode code descriptor Broadcast Data Pointer. This word contains the address
for the Message Information word, Time-Tag word, and data words associated with a broadcast command. The SPMMIT RTE
automatically increments this data pointer during command post-processing, if ping-pong operation disabled.

Bit Mnemonic Description
Number
15-0 BP(15:0) Broadcast Data Pointer. The fourth word of the descriptor block contains the broadcast

data buffer location. This pointer can reside anywhere inside of a 64K data space. The
STMMIT RTE accesses this pointer when Control Word bit 0 isalogic one and broadcast
is enabled. Bit 15 is the most significant bit; bit 0 isthe least significant bit.

Note: If ping-pong is enabled, this pointer does not update.

Note: Whenthe broadcast commandisfollowed by aTransmit L ast Command or Transmit
Status Word mode code, the STMMIT RTE transmits a status word with bit time 15 of
the status word set to alogic one. The broadcast bit is cleared by reception of the next
valid non-broadcast command.

2.3 Data Structures containing thecommand validity time. The Time-Tagword data
The following sections discuss the data structures that result comes from the SPMMIT RTE'sinternal Time-Tag counter.
from command processing. For each complete message

processed, the STMM I T RTE generates aMessage | nformation See section 3, Circular Buffer and Ping-Pong Operation for
word and Time-Tag word. These words aid the host or additional data structure information

subsystem in further message processing. The Message

Information word contains word count, message type, and

message error information. The Time-Tagword isa16-bit word
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Receive Subaddress #1
Descriptor Block

Command #1
Receive three words

Command #2
Receive two words

Command #3
Receive three words

Note:
X =“don’'t care”

STMMIT RTE

CONTROL WORD

DATA POINTER A

DATA POINTER B

BROADCAST
DATA POINTER

Message Info Word

Time-Tag

Data Word #1

Data Word #2

Data Word #3

Message Info Word

Time-Tag

Data Word #1

Data Word #2

Message Info Word

Time-Tag

Data Word #1

Data Word #2

Data Word #3

Index field contents: 02XX (hex)

Data Pointer A: 0100 (hex)

Data Pointer B: XXXX (hex)

Broadcast Data Pointer: XXXX (hex)

0100 (hex)

0101 (hex)

0102 (hex)

0103 (hex)

0104 (hex)

0105 (hex)

0106 (hex)

0107 (hex)

0108 (hex)

0109 (hex)

010A (hex)

010B (hex)

010C (hex)

010D (hex)

Index equals two

Index decrements to one

Index equals one

Index decrements to zero

(interrupt generated if enabled)

Index equals zero

Index remains zero
(Data Pointer A = 109)

Figure 3. Non-Broadcast Receive Message Indexing
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CONTROL WORD

DATA POINTER A

MESSAGE INFORMATION
WORD

DATA POINTER B

BROADCAST TIME-TAG
DATA POINTER

N - DATA WORDS

y y
DATA DATA

BUFFER BUFFER
A B

y
MESSAGE
BROADCAST #N
BUFFER

Figure 4. S/MMIT RTE Descriptor Block

(Receive)
CONTROL WORD
DATA POINTER A
MESSAGE INFORMATION
DATA POINTER B > WORD
XXXX (hex) TIME-TAG
N - DATA WORDS
y y
DATA DATA
BUFFER BUFFER
A B
MESSAGE
#N

Figure 5. SW/MMIT RTE Descriptor Block
(Transmit)
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2.3.1 Subaddress Receive Data

For receive commands, the SWMMIT RTE stores data words plus two additional words. The STMMIT RTE adds a Receive
Information word and Time-Tag word to each receive command data packet. The SWMMIT RTE places the Receive Information
word and Time-Tag word ahead of the datawords associated with areceive command (seefigures 3, 4 and 5). When message errors
occur, the STMMIT RTE enters the Receive Information word, and Time-Tag word. Once a message error condition is observed,
all datawords are considered invalid.

Data storage occurs at the memory location pointed to by the data pointer plus two locations.

2.3.1.1 Receive Information (Info) Word
The following bits describe the Receive Information Word contents.

Bit Mnemonic Description
Number
15-11 WC(4:0) Word Count Bits. These five bits contain word count information extracted from the
receive command word bit times 15 to 19.
10 N/A Not applicable.
9 CHA/B Channel A/B. Assertion of this bit indicates that the message was received on channel A.
Conversely, if thisbit is set to logic zero, the message was received on channel B.
8 RTRT Remote Terminal to Remote Terminal transfer. The command processed wasa RT-to-RT
transfer.
7 ME Message Error. Assertion of this bit indicates a message error condition was observed
during processing. See bits 0 to 4 for details.
6-5 N/A Not applicable.
4 ILL Illegal Command Received. Assertion of this bit indicates the command received was an

illegal command.

3 TO Time-Out Error. Assertion of this bit indicates the SMMIT RTE did not receive the
proper number of data words, i.e., the number of data words received was less than the
word count specified in the command word.

2 OVR Overrun Error. Assertion of this bit indicates the STMMIT RTE received aword when
none was expected or the number of datawords received was greater than expected.

1 PRTY Parity Error. Assertion of this bit indicates the STMMIT RTE observed a parity error in
the incoming data words.

0 MAN Manchester Error. Assertion of thisbit indicatesthe SmiVIMIT RTE observed aM anchester
error in the incoming data words.
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2.3.2 Subaddress Transmit Data

The host or subsystem is responsible for organization of the data packet (i.e., N data words) into memory and establishing the
applicable data pointer. The host or subsystem allocates two memory locations at the top of the data packet for the storage of the
Transmit Information word and Time-Tag word. An example transmit data structure for three words is shown below.

Data Pointer A ----- > 0100 (hex) XXXX ;reserved for Transmit Info word

equals 0100 (hex) 0101 (hex) XXXX ;reserved for Time-Tag word
0102 (hex) FFFF ;dataword
0103 (hex) FFFF ;dataword
0104 (hex) FFFF ;dataword

Note: Data Pointer A points to the top of the data structure not to the top of the data words.

2.3.2.1 Transmit Information (Info) Word
The following bits describe the Transmit Information word contents.

Bit Mnemonic Description
Number
15-11 WC(4:0) Word Count Bits. These five bits contain word count information extracted from the
transmit command word bit times 15 to 19.
10 N/A Not applicable.
9 CHA/B Channel A/B. Assertion of this bit indicates that the message was received on the A bus.
Conversely, if thisbit is set to logic zero, the message was received on the B bus.
8 N/A Not applicable.
7 ME Message Error. Assertion of this bit indicates a message error condition was observed
during processing. See bits 0 to 4 for more detail.
6-5 N/A Not applicable.
4 ILL Illegal Command Received. Assertion of this bit indicates the command received was an
illegal command.
3 N/A Not applicable.
2 OVR Overrun Error. Assertion of thishitindicatesthe SMMIT RTE received adataword with
a Transmit Command.
1-0 N/A Not applicable.
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2.3.3 Mode Code Data

The transmit and receive data structures for mode codes are similar to those for subaddress. The receive data structure contains an
Information word, Time-Tag word, and message dataword. All receive mode codes with data have one associated dataword. Data
storage occurs at the memory location pointed to by the data pointer plus two locations. Reception of the synchronize with data

mode code automatically loads the Time-Tag counter and stores the data word at the address defined by the data pointer plus two

locations.

The transmit mode code data structure contains an Information word, Time-Tag word, and associated dataword. The subsystem or
host is responsible for linking the STMMIT RTE Data Pointer to the data (e.g., Transmit Vector word). For mode codes with
internally generated datawords (e.g., Transmit BIT word, Transmit Last Command), the transmitted dataword is added to the data

structure.

For MIL-STD-1553A mode of operation, all mode codes are defined without data words. For mode codes without data, the data
structure contains the Message |nformation word and Time-Tag word only.

Note: In MIL-STD-1553A, al mode codes are without data and the T/R bit isignored. See section 2.9 for the MIL-STD-1553A

operation.

2.3.3.1 Mode Code Receive Information (Info) Word
The following bits describe the Mode Code Receive Information word contents.

Bit Mnemonic
Number
15-11 MC (4:0)
10 N/A
9 CHA/B
8 RTRT
7 ME
6-5 N/A
4 ILL
3 TO
2 OVR
1 PRTY
0 MAN
STMMIT RTE

Description

Mode Code. Thesefivebitscontain the mode codeinformation extracted from thereceive
command word bits times15 to 19.

Not applicable.

Channel A/B. Assertion of this bit indicates that the message was received on the A bus.
Conversely, if thisbit is set to logic zero, the message was received on the B bus.

Remote Terminal to Remote Terminal transfer. Assertion of thisbitindicatesthecommand
processed was a RT-to-RT transfer.

Message Error. Assertion of this bit indicates a message error condition was observed
during processing. See bits 0 to 4 for details.

Not applicable.

Illegal Command Received. Assertion of this bit indicates the command received was an
illegal command.

Time-out Error. Assertion of thishit indicatesthe STMMIT RTE did not receivethe proper
number of datawords, i.e., the number of data words received was less than the word
count specified in the command word.

Overrun Error. Assertion of this bit indicates the STMMIT RTE received aword when
none was expected, or the number of data words received was greater than expected.

Parity Error. Assertion of this bit indicates the STMMIT RTE observed a parity error in
the incoming data words.

Manchester Error. Assertion of thisbit indicatesthe SmiVIMIT RTE observed aM anchester
error in the incoming data words.
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2.3.3.2 Mode Code Transmit Information (Info) Word
The following bits describe the Mode Code Transmit Information word contents.

Bit Mnemonic Description
Number
15-11 MC (4:0) Mode Code. These five bits contain the mode code information extracted from the
command word bit times 15 to 19.
10 N/A Not applicable.
9 CHA/B Channel A/B. Assertion of this bit indicates that the message was received on the A bus.
Conversely, if thisbit is set to logic zero, the message was received on the B bus.
8 N/A Not applicable.
7 ME Message Error. Assertion of this bit indicates a message error condition was observed
during processing. See bits 0 to 4 for details.
6-5 N/A Not applicable.
4 ILL Illegal Command Received. Assertion of this bit indicates the command received was an
illegal command.
3 N/A Not applicable.
2 OVR Overrun Error. Assertion of thishitindicatesthe SMMIT RTE received adataword with
a Transmit Command.
1-0 N/A Not applicable.
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2.4 Mode Code and Subaddress

The STMMIT RTE provides subaddress and mode code
decoding that meets MIL-STD-1553B requirements. In
addition, the device has automatic internal illegal command

T/R Mode Code

decoding for reserved MIL-STD-1553B mode codes. Table 3
showsthe SPMMIT RTE' sresponseto all possible mode code

combinations.

Table 3. Mode Code Descriptions

Function

Operation

0 00000-01111

Undefined (w/o data)

Command word stored
Status word transmitted

0 10000

Undefined (with data)

Command word stored
Dataword stored
Status word transmitted

0 10001

Synchronize (with data)

Command word stored
Dataword stored

Time-Tag counter loaded with data word value
Status word transmitted

0 10010

Undefined

Command word stored
Dataword stored
Status word transmitted

0 10011

Undefined

Command word stored
Dataword stored
Status word transmitted

0 10100

Selected Transmitter
Shutdown

Command word stored
Dataword stored
Status word transmitted

0 10101

Override Selected
Transmitter Shutdown

Command word stored
Dataword stored
Status word transmitted

0 10110-11111

Reserved

Command word stored
Dataword stored
Status word transmitted

1 00000

Dynamic Bus Control

Command word stored

Dynamic Bus Acceptance bit set in outgoing
status word if enabled in the Control Register
Status word transmitted

1 00001

Synchronize

Command word stored
Time-Tag counter reset to 0000 (hex)
Status word transmitted

1 00010

Transmit Status Word

WNE| WP W NP WNhE | WP WNE | WP WP AWONE| WP | DE

Command word stored

Last status word transmitted

Status word cleared after master reset
Note: STMMIT RTE updates status word if
illegalized.

1 00011

Initiate Self-Test

Command word stored
Status word transmitted

BIT initiated

TF bit set if BITF bit asserted

1 00100

Transmitter Shutdown

WP | hwWNPE

Command word stored
Status word transmitted
Alternate bus disabled
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T/R

Mode Code

Table 3. Mode Code Descriptions (Cont.)

Function

Operation

00101

Override Transmitter
Shutdown

1. Command word stored

2. Statusword transmitted

3. Alternate bus enabled

Note: Reception of the override transmitter
shutdown mode code does not enable a channel not
previously enabled in the Control Register. Reset
remote terminal mode code clears the transmitter
shutdown function.

00110

Inhibit Terminal Flag Bit

Command word stored

Terminal flag bit set to zero and assertion
disabled

Status word transmitted

00111

Override Inhibit
Terminal Flag

Command word stored
Terminal Flag bit enabled for assertion
Status word transmitted

01000

Reset Remote Terminal

Command word stored

Status word transmitted

STMMIT RTE reset, see section 2.8 for more
information on software reset

WNhE| WP | W NE

01001-01111

Reserved

Command word stored
Status word transmitted

10000

Transmit Vector Word

Command word stored

Servicerequest bit set toalogic zero in out going
status

Status word transmitted

Data word transmitted

Clears the SRQ hit in the 1553 status word bits
register (Register 9)

grw DNDE| DPE

10001

Reserved

Command word stored
Status word transmitted
Dataword transmitted

10010

Transmit Last Command

Command word not stored

Last status word transmitted

Last command word transmitted

Dataword stored (Transmit Last Command)

. Transmitted dataword is all zero after reset
Note: The SWMMIT RTE stores the Transmit Last
Command mode code if illegalized and updates
status word.

gRWNE| WONE

10011

Transmit BIT Word

Command word stored

Status word transmitted

BIT word transmitted from BIT Word Register
Dataword stored (Transmit BIT Word)

10100-10101

Undefined (with data)

Command word stored
Status word transmitted
Dataword transmitted

10110-11111

Reserved

Command word stored
Status word transmitted
Dataword transmitted

WNER| WP | PONE
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2.5 Encoder and Decoder

The STMMIT RTE interfaces directly to atransmitter/receiver
viatheSTMMIT RTE Manchester 11 encoder/decoder. The
SMMMIT RTE receivesthe command word fromthe MIL-STD-
1553 bus and processes it either by the primary or secondary
decoder. Each decoder checks for the proper sync pulse and
Manchester waveform, edge skew, correct number of bits, and
parity. If thecommandisareceivecommand, the STMMIT RTE
processes each incoming data word for correct format, word
count, and contiguous data. If a message error is detected, the
STMMIT RTE stops processing the remainder of the message
(i.e., DMAYS), suppresses status word transmission, and asserts
bit 9 (ME bit) of the statusword. The STMMIT RTE will track
the message until proper word count is finished.

The STMMIT RTE automatically compares the transmitted
word (encoder word) to the reflected decoder word by way of
the continuous loop-back feature. If the encoder word and
reflected word do not match, the WRAPF bit is asserted in the
BIT Word Register and the YF_INT will be generated, if
enabled. In addition to the loop-back compare test, atimer
precludes atransmission greater than 800ms by the assertion of
Fail-Safe Timer. Thistimer isreset upon receipt of another
command. Remote Terminal Response Time:

MIL-STD-1553A = 7ns

MIL-STD-1553B = 10ns

Data Contiguity Time-Out = 1.0ns

2.6 RT-RT Transfer Compare

TheRT-to-RT Terminal Addresscomparelogic ensuresthat the
incoming statusword’ s Terminal Addressmatchesthe Terminal
Address of thetransmitting RT specified in the command word.
An incorrect match results in setting the message-error bit and
suppressing transmission of the statusword. (RT-to-RT transfer
time-out = 55 to 59rrs). The receiving SWMMIT RTE does not
check ME or SSY SF of the transmitting remote terminal.

2.7 Terminal Address

The STMMIT RTE Terminal Address is programmed via six
input pins: RTA(4:0) and RTPTY. Negating MRST latches the
STMMIT RTE's Terminal Address from pins RTA(4:0) and
parity bit RTPTY. The address and parity cannot change until
the next assertion and negation of the MRST input (for LOCK
=0). The Terminal Address parity is odd; input pin RTPTY is
set to alogic state to satisfy this requirement. Assertion of
Operational Status Register bit 2 (TAPF) indicates incorrect
Terminal Address parity. The Operational Status Register bit 2
isvalid after the rising edge of MRST.

STMMIT RTE

For example:

RTA(4:0) = 05 (hex) = 00101 (binary)
RTPTY =1, Sum of 1s= 3 (odd), Operational Status Register
Bit2=0

RTA(4:0) = 04 (hex) = 00100 (binary)
RTPTY =0, Sum of 1s=1 (odd), Operational Status Register
Bit2=0

RTA(4:0) = 04 (hex) = 00100 (binary)
RTPTY =1, Sum of 1s= 2 (even), Operational StatusRegister
Bit2=1

Note:
The S"MMIT RTE checks the Terminal Address and
parity after the S'MMIT RTE has been started. With
Broadcast disabled, RTA(4:0)=11111 operatesas a
normal RT address.
The BIT Word Register parity fail bit isvalid after the
SMMMIT RTE has been started.
The Terminal Addressisalso programmed viaawriteto
the Operational Status Register (LOCK = 1).The
SMMMIT RTE loads the Terminal Address on the
compl etion of the Control Register writewhich startsthe
STMMIT RTE.
YF_INT occursif enabled.

2.8 Reset

The SMMMIT providesfor several different reset mechanisms.
The STMMIT software reset (Control Register Bit 13) isequal
to amaster reset and takes 5msto compl ete. Assertion of thisbit
resultsin the immediate reset of the STMMIT RTE and
termination of command processing. The host or subsystem is
responsible for the re-initialization of the STMMIT RTE for
operation. Configuration of the device for auto-initialization
frees the host or subsystem from this task.

A Reset Remote Terminal mode code (Mode Code 01000, T/R
=1) isequal to a master reset only if AUTOEN is enabled. If
AUTOEN is not enabled, the reset remote terminal mode code
clears the encoder/decoders, resets the time-tag, enables the
channels to the programmed host state, and re-enables the
Terminal Flag for assertion. Thisreset is performed after the
transmission of the 1553 Status word. All outputs have
asynchronousreset except MSG_INT. Toreset thissignal, apply
two clock cycles before the rising edge of MRST.
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Caution: Per the MIL-STD-1553 specification (sections
4.3.3.5.1.7.9 and 30.4.3), aremoteterminal must “completethe
reset function within 5ns following transmission of the status
word.” If the AUTOEN function is enabled in the StMMIT,
reset may require additional time depending on the application.

2.9 MIL-STD-1553A Operation

To maximize flexibility, the SMMMIT has been designed to
operatein many different systemswhich use various protocols.
Specifically, two of the protocols that the SPMMIT may be
interfaced to are MIL-STD-1553A and MIL-STD-1553B. To
meet these protocols, the STMMIT may be configured through
an external pin or through control register bits (depending on
the state of the LOCK pin). Table 4 defines the three ways to
program the STMMIT.

Table 4. MIL-STD-1553A Operation

ABSTD | XMTSW RESULT
(pin or bit) | (bit only) (protocol selected)

0 X 1553B response, 1553B
Standard

1 0 1553A response, 1553A
Standard

1 1 1553A response, Auto execute
the TRANSMIT STATUS
WORD mode code
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When configured to meet MIL-STD-1553A, the STMMIT will
operate as follows:

Responds with a status word within 71rs;

Ignores the T/R bit for all mode codes;

All mode codes are defined without data;

All mode codes use mode code transmit control and
information words;

Mode code 00000 is defined as Dynamic Bus Control
(DBC);

Subaddress 00000 defines a mode code;

ME and TF bits are defined in the 1553 status word; al
other status word bits are programmable (i.e., NO
BUSY mode, etc.);

Broadcast of all mode codes, except Mode Code 00000
(DBC) and Mode Code 00010 (Transmit Statusword if
enabled), is allowed;

Toillegalize a Mode Code, the user needs to

illegalize both the receive and transmit versions;
Illegalization of row 1F (hex) is not automatic.
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3.0 CIRCULAR BUFFERS and PING-PONG
OPERATIONS

3.1 Data Management

The STMMIT RTE circular buffer simplifies the software ser-
vice of remote terminalsimplementing bulk or periodic data
transfers. The Enhanced SWMMIT architecture allows the user
to select one of two circular buffer modes. The user selectsthe
preferred mode, at start-up, by writing to Control Register bits
7 and 8. The Control Register bits allow for the decode of
three unique modes. Table 5 reviews mode selections.

Table 5. Enhanced Mode of Operation

N'\lj'r?]‘zfer Bit 7 Bit 8
0 0 0
1 0 1
X 1 0
2 1 1

3.1.1 Mode Number 0

Remote Terminal Index or Ping-Pong Operation, non-
Enhanced STMMIT, the user programs bits 7 and 8 to logical
zero. Operation is per sections 2.2 and 2.3 (default state).

3.1.2 Mode Number 1

Remote Terminal Buffer 1, the user programs bit 7 to alogical
0 and bit 8to alogical 1. The SMMIT RTE merges transmit
and receive datainto a circular buffer along with message
information. For each valid receive message, the STMMIT
RTE enters a message information word, time-tag word, and
data word(s) into a unique receive circular buffer. For each
valid transmit message, the SPMMMIT RTE enters a message
information word and time-tag word into reserved memory
locations within the transmit circular buffer. The STMMIT
RTE automatically controls the wrap around of circular buff-
ers.

Two pointers define circular buffer length: top of buffer and
bottom of buffer. The lower case user specifies the top of
buffer (i.e., top address (TA16)) by writing avalue into the sec-
ond word of a unique mode code or subaddress descriptor
block. The user defines the bottom of the buffer (i.e., bottom
address (BA 1)) by writing to the fourth word of that unique

descriptor block. Both the TA g and BA g remain static during

message processing. The third word in the descriptor block
identifies the current address (i.e., last accessed address plus
one). The circular buffer wraps to the top address after com-

STMMIT RTE

pleting a message that results in CA 1 being greater than or
equal to BA¢. If CA g increments past BA 1 during intra-

message processing, the STMMIT RTE will access memory
(read or write) address locations past BA 1. Delimit all circu-

lar buffer boundaries with at least 34 address |ocations.

Each subaddress and mode code, both transmit and receive,
has a unique circular buffer assignment. The SPMMIT RTE
decodes the command word T/R bit, subaddress/mode field,
and word count/mode code field to select a unique descriptor
block which contains TA 15, CA 16, and BA 1.

For receive messages, the SPMMIT RTE stores the message
information word into address location CA ¢, the time-tag

word into CA g+ 146, and the data into the next “N;g" loca-
tions starting at address CA1+216. For each transmit com-

mand, the SPMMIT RTE stores the message information word
into address location CA 1 and time-tag word into location
CA 16t 146 Retrieval of datafor transmission starts at address
location CA 16 + 216. When entering multiple transmit com-
mand data packets into the circular buffer, delimit each data
packet with two reserved memory locations. The STMMIT
RTE enters the message information word and time-tag word
into the delimiting memory locations.

3.1.3 Mode Number 2

Circular Buffer 2, the user programs Control Register bit 7to a
logical 1 and bit 8to alogical 1. The SPMMIT RTE separates
message data and message information into unique circular
buffers. The separation of data from message information sim-
plifies the software that |oads and unloads data from the buff-
ers. Each subaddress and mode code, both transmit and
receive, has aunique pair of circular buffers. The SP(MMIT
RTE decodes the command word T/R bit, subaddress/mode
field, and word count/mode code field to select a unique
descriptor block which contains TA g, CA 16, and Message

Information Buffer (MIB).

Control the wrap-around of both the data and message buffers
by specifying the number of messages before wrap-around
occursin bits 15 to 8 of the Control Word. The second word
entered into the descriptor block determines the top of the data
buffer (TA1g). Thethird word in the descriptor block identifies
the current position (CA 1) in the buffer (i.e., last accessed

address plus one). The fourth word in the descriptor block
identifiesthe MIB’ s starting location and current position. The
MIB contains Time-Tag and Message Information words for
each message transacted on the bus. The data buffer and Mes-
sage Information Buffer wrap around after processing a pre-
determined number of messages. Each subaddress and mode
code, both transmit and receive, have a unique data buffer and
MIB assignment.
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3.2 Ping-Pong Handshake

The SMMMIT RTE provides a software handshake which
indicates the enable and disabl e of buffer ping-pong operation.
During remote terminal operation, the SPMMIT RTE asyn-
chronously ping-pongs between two subaddress or mode code
data buffers. To perform buffer service, the application soft-
ware must freeze the remote terminal’ s access to asingle
buffer. The STMMIT RTE's ping-pong enable/disable hand-
shake allows the application software to asynchronously
freeze (i.e., disable ping-pong operation) the remote terminal
to asingle buffer.

3.2.1 Ping-Pong Enable/Disable Handshake

Prior to starting remote terminal operation, enable the buffer
ping-pong feature by writing alogical 1 to bit 2 of the Control
Register. During ping-pong operation, the remote terminal
ping-pongs between the two data buffers, for each subaddress
or mode code, on a message by message basis. Each unique
MIL-STD-1553 subaddress and mode code is assigned two
data buffer locations (A and B). The remote terminal retrieves
datafrom abuffer or stores datainto a buffer depending on the
message type (i.e., transmit or receive command). During
ping-pong operation, the remote terminal determines the
active subaddress or mode code buffer at the beginning of
message processing, the remote terminal complements bit 2 of
the Descriptor Control Word to access the alternate buffer on
the following message (i.e., ping-pong). See Figure 6 for ping-
pong buffer flow chart.
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To off-load or load the subaddress and mode code buffers
without collisions (e.g., remote terminal writing and applica-
tion software reading the same buffer), the application soft-
ware must disable ping-pong operation (i.e., freeze the remote
terminal accessto a single buffer, either A or B). Disabling
ping-pong operation allows the application software to off-
load or load the alternate buffer while the remote terminal con-
tinues to use the active buffer. To implement this architecture,
ping-pong operation must enable and disable asynchronously
via software with feedback to indicate that buffer ping-pong-
ing istruly disabled. Second, unique subaddress and mode
code flags indicate which buffer is active. Each unique subad-
dress and mode code is assigned a flag which indicates the
active buffer.

To begin the process of off-loading or loading the remote ter-
minal’ s subaddress and/or mode code buffers, when using the
ping-pong feature, the application software performs the fol -
lowing sequence: disables ping-pong operation, determines
the active buffer, services the alternate buffer, enables ping-
pong operation.
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Descriptor
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Buffer Usage
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v Update Descriptor Buffer to A,
SetA/B=1
Use Buffer B L

¢

Complete MSG processing,
Update Descriptor Buffer to B,
SetA/B=0

¢

Figure 6. Ping-Pong Buffer Flow Chart



The application software disables ping-pong operation by
writing alogical zero to Control Register bit 2. The disable of
ping-pong operation is acknowledged by bit 9 of the Control
Register. Bit 9 of the Control Register acknowledges the ping-
pong disable by transitioning from alogical oneto alogical
zero. The application software interrogates bit 2 of each
Descriptor Control Word to determine the active buffer on a
subaddress or mode code basis. If bit 2 isalogical zero, the
remote terminal uses Buffer A and the application software
off-loads or loads Buffer B. If bit 2 isalogical one, the remote
terminal uses Buffer B and the application software off-load or
loads Buffer A. Figure 7 displays Control Register bits for
ping-pong enabl e/disable and acknowledge.

The application software enables ping-pong operation by writ-
ing alogical oneto Control Register bit 2. The enable of ping-
pong operation is acknowledged by bit 9 of the Control Regis-
ter. Bit 9 of the Control Register acknowledges the ping-pong

enable by transitioning from alogical zero to alogical one.

15

Control Register

Enable/Disable Acknowledge
Logical 0: Disable Acknowledge
Logical 1: Enable Acknowledge

9+ 2 0

Logical 1 Logical 0
Ping-Pong Ping-Pong
Enabled Disabled

Figure 7. Ping-Pong Handshake
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3.2.1.1 Ping-Pong Enable/Disable Examples acknowledge bit. 1f no acknowledge is seen, the user must
The following examples will walk through some enabling and make another attempt at enabling or disabling.

disabling behaviors of the SPMMIT RTE Ping-Pong mode of

operation. Note that when enabling and disabling ping-pong-

ing, the act of enabling or disabling must be observed viathe

Example 1: Typica Ping-Pong Enable and Disable

Step Control Register Bits | 15 | 14 | 13 | 12 | 11 | 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
1 Start execution 1 | x |[x | X [X |X |0 |x X |X|Xx |x|x|1l]|x|Xx
2 Readresultof Statw/PP | 1 | x | X I X |IX IX |1 IX Ix IX Ix |Ix Ix |1 !|x|x
3 Disable of PP 1 | x [ X | X [X | X |1 |X |[X|X|X|Xx|Xx|0]|x|Xx
4 Read result of disable 1 | x |[Xx | X [X |X |0 |x X |X|X |Xx|xXx|0]|x|Xx
5 Enable of PP 1 | x |[x | X [X |X |0 |x X |X|X |Xx|x|1l]|x|Xx
6 Read result of enable 1 (X | X | X | X | X |1 |X |X |X|X|X|[X]|]1]|x]|X

Example 2: Failed Disable of Ping-Pong

Step Control Register Bits 15|14 (13 (12|11 |10 09| 08| 07|06 |05 |04 | 03| 02] 01

1 Disable of PP (just after 1 (X [ X | X | X | X |1 |X |X|X|Xx|X|Xx]|O0]|Xx
internal nC has copied
control register)

2 Readresultof disable(no | 1 | X | X | X | X | X |1 | X | X | X | X |X |X |1 ]|X
acknowledge, must retry)

Example 3: Failed Enable of Ping-Pong Control

Step Control Register Bits 15|14 (13 (12|11 10| 09| 08| 07|06 |05 |04 |03 02| 01|00

1 | Enableof PP(justafter | 1 | X | X | X [X [ X |0 | X | X | X [X | X |X |1 |X |X
internal nC has copied

control register)

2 | Readresultofenable(no | 1 | X [ X [X | X | X |0 | X | X | X | X |[X |x |0 |Xx |Xx
enable, must retry)
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The maximum time between an enable/disable attempt and an observed result is about 32n5. When writing to enable/disable, the
user reads the acknowledge bit reflecting the last machine state, e.g., if enabled, bit 9 = 1, if disabled, 9 = 0.

Note: Bit 9 of the control register is meant to be read only, but can be written to. Do not write to Bit 9.

Example 4: Misuse of Ping-Pong Control

Step Control Register Bits | 15 | 14 | 13 | 12 | 11 | 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
1 Start execution 1 | x |[x | X [X |X |0 |x X |X|Xx |x|x|1l]|x|Xx
2 Readresultof Startw/PP | 1 | X | X | X [X | X |1 |X | X | X |X |X |[X |1 |x |[X
3 Disable of PP 1 | x [ X | X [X |X |0 |x X |X|X |Xx|Xx|0]|x|Xx

(Writing Bit 9)
4 Read back 1 | x |[Xx | X [X |X |0 |x X |X|X |Xx|Xx|0]|x|Xx
5 Read back 32n6 later 1 | x |[Xx | X [X |X |0 |x X |X|Xx|Xx|x|0]|x|Xx
6 When did the SUMMIT

acknowledge? Can't tell

Do you have to wait 32nm5? No, not always. The user should poll for acknowledge.

Example 5: Longest Acknowledge Delay

Step | Control Register Bits | 15 | 14 | 13 | 12 | 11 | 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | O1 | 00
1 Disable PP 1 | x [ X | X [ X |X |1 |Xx X |X|X|Xx|Xx|0]|x|Xx
2 Read back (enabled) 1 | x [ X | X [ X | X |1 |Xx |[X |X|X|Xx|Xx|0]|x|Xx
3 Read back 32uS later 1 | x |[Xx | X [X |X |0 |x X |X|Xx|Xx|Xx|0]|x|Xx

(worst case)
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What if we don’'t see acknowledge? You'll be ableto tell right away if an acknowledge is coming or not.

Example 6: Missed Acknowledge

write was overwritten; the
user must re-write and
look for acknowledge.

Step | Control Register Bits | 15 | 14 | 13 | 12 | 11 | 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | O1 | 00
1 Disable PP 1 | x [ X | X [ X | X |1 |Xx |[X|X|X|Xx|x|0]|x|Xx
2 Read back 1 | x [ X | X [ X | X |1 |Xx |[X|X|X|Xx|x|1l]|x|Xx
3 In this case, the users

STMMIT RTE
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3.3 Circular Buffer Mode #1

To implement Circular Buffer 1's architecture, the four word
descriptor block and Control Register are different than in the
mode #0. Bits 15 through 8 of the Control Word are don’t care.
The second word of the descriptor block defines the buffer’s
starting or top address (TA ). The TA pointer remains static
during message processing. The fourth entry into the descrip-
tor block identifies the buffer’ s bottom address (i.e., BAg)

and also remains static during message processing. The third
descriptor block word represents the current address (i.e.,

CA 1¢) in the buffer and is dynamic. If the SP(MMIT RTE
observes no message error conditions, the CA ¢ pointer
updates at the end of message processing. The application
software reads the dynamic CA ;¢ pointer to determine the cur-
rent bottom of the buffer.

First, areview of receive message processing. The S'(MMIT
RTE begins al message processing by reading a unique
descriptor block after reception and validation of a subaddress
or mode code command word. The STMMIT RTE internally
increments the CA 1 pointer to store the receive data word(s).

After message processing completes, the SPMMIT RTE stores
the message information word and time-tag word into the cir-
cular buffer preceding the message data. At the end of mes-
sage processing, the STMMIT RTE updates CA ¢ (if no

errors are detected). For CA 4 larger than BA ;4 storage of the

next message begins at the address location pointed to by the
TA g pointer, and CA 5 ismade equal to TA4g. If CAqgisless

than BA g, CA 16 pointsto the next available memory location
in the buffer (i.e., CAg+ 1).
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For transmit commands, the SPMMIT RTE begins transmis-
sion of datafrom memory location CA 15 + 215. Reserve the
first two locations for the message information word and time-
tag word. After message processing completes, the STMMIT
RTE enters the message information word and time-tag word
into the circular buffer. At the end of message processing, the
SMMMIT RTE updates CA 4 (if no errors are detected). For

CA 16 larger than BA 14, storage of the next message begins at
the address location pointed to by the TA ¢ pointer, and CA 1
ismade to equal TA4¢. If CAqgislessthan BA g, CA 4 points

to the next available memory location in the buffer
(le CAlG + l)

In this mode of operation, bits INDX, NIl and A/B of the
Descriptor Control Word and the PPEN bit of the Control Reg-
ister are don’t care. Message information word bit 5 reflects
the reception of broadcast message viathe BRD bit.

The SMMMIT RTE generates a circular buffer empty/full
interrupt when the buffer reaches the end (i.e., CA g greater
than BA 1) and begins a new message at the top of the buffer.
Bit 8 of the Mask Register and bit 7 of the Descriptor Control
Word mask and enable the generation of the Full/Empty inter-
rupt. Bit 8 of the Interrupt Mask Register is specified in sec-
tion 2.1.4, and bit 7 of the Descriptor control word is described
for receive control wordsin Section 2.2.1 and 2.2.3. When
either interrupt occurs, the output will be asserted, and bit 8 in
both the Pending Interrupt Register and the Interrupt Informa-
tion Word will be asserted. Section 2.1.5 describes each bit in
the Pending Interrupt Register, and Table 8 specifies each bit
in the Interrupt Information Word. Figure 8 describes the rela
tlonShlp between TAlG' BAlG' and CAlG'
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Data Words

Message Information Word

Time-Tag

Data Words

Data Words

Figure 8. Circular Buffer Mode #1
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3.4 Circular Buffer Mode #2

To implement Circular Buffer 2's architecture, the descriptor
block and Control Register are different than in mode #0. Bits
15 through 8 of the Control Word specify the Message Infor-
mation Buffer (MIB) length; the maximum MIB length is 256.
Table 6 shows how the Control Word' s most significant bits
select the depth of the MIB. The Control Words eight most
significant bits remain static during message processing.

The second word of the descriptor block defines the top
address (TAg) of the data circular buffer. The TA g pointer
remains static during message processing. The third descriptor
word identifies the current address (i.e., CAg) of the datacir-

cular buffer. The application software reads the dynamic CA 14
pointer to determine the current address of the data buffer. The
SMMMIT RTE increments the CA 16 pointer, at the end of
message processing, until the MIB buffer isfull. When the
MIB wraps around, the STMMIT RTE loads the CA ;4 pointer

with the TA g pointer.

The fourth word in the descriptor block defines the top or base
address of the Message Information Buffer (i.e., MIB) and the
current MIB address (i.e., offset from base address). The
STMMIT RTE enters the message information word and time-
tag word into the MIB, for each message, until the end of the
MIB isreached. When the MIB reaches the end, the next mes-
sage' s message information word and time-tag word is entered
at the top of the MIB. The MIB pointer is a semi-static pointer.
The STMMIT RTE updates the current addressfield at the end
of message processing. The base address field remains static.

Application software reads the current MIB address to deter-
mine the number of messages processed since last service. The
variable length MIB requires the base address and current
addressfield to also vary in length. Table 6 displays the rela-
tionship between Control Word bits 15 through 8, MIB length,
MIB base and current address fields. The current address field
of the MIB must begin on an even boundary.

First isareview of receive message processing. The STMMIT
RTE begins al message processing by reading the descriptor
block of the subaddress or mode code command received (i.e.,
Control Word, TA16, CA16, and MIB). The StMMIT RTE
begins storage of data word(s) starting at the location con-
tained in the CA 15 pointer. The STMMIT RTE automatically

updates the CA 1 pointer internally as message processing

progresses. After receiving the correct number of datawords,
the SMMMIT RTE stores the message information word and
time-tag word into the MIB. At the end of message processing,

the STIMMIT RTE updates CA ;g and MIB Current Address
Field (CAF). If CAF equalsthe specified MIB length, CA4¢is
updated to TA g and the MIB CAF isreset to zero. If CAFis
less than the specified MIB length, CA 5 and MIB CAF point

to the next available memory location in each buffer. Control
Word bits 15 to 8 specify the MIB length.

For transmit commands, the SPMMIT RTE begins transmis-
sion of data from memory location CA ;4. After message pro-

cessing completes, the STMMIT RTE enters the message
information word and time-tag word into the MIB. At the end
of message processing, the STMMIT RTE updates CA 1 and

the MIB CAF. If CAF equals the specified MIB length, CA 1
isupdated to TA 15 and the MIB CAF isreset to zero. If CAFis
less than the specified MIB length, CA ;g and MIB CAF point
to the next available memory location in each buffer.

In this mode of operation, bits INDX, NIl and A/B of the
descriptor control word and the PPEN bit of the Command
Register are don’t care. The BRD bit is added to the Message
Information Word bit 5.

The SMMMIT RTE generates a circular buffer empty/full
interrupt when the M1B reaches the end and begins a new mes-
sage at the top of the buffer. Bit 8 of the Mask Register and bit
7 of the descriptor Control Word mask and enable the genera-
tion of the Full/Empty interrupt. Bit 8 of the Interrupt Mask
Register is specified in section 2.1.4, and bit 7 of the Descrip-
tor control word is described for receive control wordsin Sec-
tion 2.2.1 and 2.2.3. When either interrupt occurs, the output
will be asserted, and bit 8 in both the Pending Interrupt Regis-
ter and the Interrupt Information Word will be asserted. Sec-
tion 2.1.5 describes each bit in the Pending Interrupt Register,
and Table 8 specifies each bit in the Interrupt Information
Word. Figure 9 describes the relationship between TA 14,

CA 46, and MIB.
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Table 6. Control Word and MIB Length

Control MIB Pointer Base and CAF
._|Length of # of [Base Address][CAF] = Memory Location
Word Bits - o
(15:8) MIB Messages Bit Positions
’ 15- 14- 13- 12- 11- 10- 9- 8-7-6-5- 4-3-2-1-0
FF 256 128  [-------- Base Address 1[ CAF ]
7F 128 64 - Base Address- 1[ CA ]
3F 64 32 [ Base Address- 10 CAF ]
1F 32 16 [ Base Address 11 CAF ]
OF 16 8 [ Base Address 10 CAF------ ]
07 8 4 Base Address- 11 CAF--]
03 4 2 Base Address- 1 CAF-]
01 2 1 [ Base Address- 1[CAF]
Note:
User must use one of these eight choices.
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*7 Bits 7 and 8 Select Circular Buffer 2

Descriptor Block
15 8

Buffer Size

Data Buffer

Control Register

Control Word
TA
CA —

MIB

MIB Message Information Word

Time-Tag

Figure 9. Circular Buffer Mode #2
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4.0 INTERRUPT ARCHITECTURE

The STMMIT RTE'sinterrupt architecture involves three
internal registers, an Interrupt Log List, two interrupt outputs,
and two interrupt acknowledges. The three internal registers
include a Pending Interrupt Register, Interrupt Mask Register,
and Interrupt Log List Register. See figure 10 and register
descriptions for additional information. The Pending Interrupt
Register contains information that identifies the events
generating the interrupts. The Interrupt Mask Register allows
the user to mask or disable the generation of interrupts. The
Interrupt Log List Register contains the base address of a 32-
word interrupt ring buffer. Two interrupt outputs signal the
occurrence of an interrupt event. The interrupt architecture
differentiatesinterruptsaseither ahardwareinterrupt (YF_INT)
or message interrupt (MSG_INT). The user programs the
interrupt outputs as either pulsed outputs or level outputs
depending on system requirements.

Assertion of the YF_INT interrupt signals a hardware failure
condition. Failuresinclude DMA time-out, wrap-around self-
test, terminal address parity, or built-in test (BIT). YF_INT
failures are reflected in the four most significant bits of the
Pending Interrupt Register. The YF_INT output asserts on the
occurrence of afailure.

Assertion of the MSG_INT interrupt signals amessage related
event has occurred. MSG_INT events are reflected in the 12
least significant bits of the Pending Interrupt Register. The
MSG_INT asserts after message processing is complete.

The interrupt architecture allows for the entry of 16 interrupts
into a 32-word ring buffer (see figure 10). The SPMMIT RTE
automatically handles the interrupt logging overhead. Each
interrupt generates two words of information to help the host or
subsystem perform interrupt processing. The Interrupt
Identification Word (11W) identifiesthetype(s) of interrupt that
occurred. The Interrupt Address Word (IAW) identifies the
interrupt source (e.g., subaddress or command block) viaa 16-
bit address.

The STMMIT RTE' sinterrupt outputs are user programmable.
The user can select either pulsed interrupt outputs or level
sensitive outputs. In the level mode of operation, assertion of
either input (i.e,, YF_ACK or MSG_ACK) negates the
respective interrupt output (i.e., YF_INT or MSG_INT). The
state of M SEL (4) selectsthemode of operation, Table7 reviews
operation.

STMMIT RTE

Table 7. MSEL (4) Operation

YFE_INT YF_ACK

MSEL (4) MSG_INT MSG_ACK
0 Pulse Output Tied High
1 Level Output Active Low

4.1 Interrupt Identification Word (11W)

The Interrupt Identification Word (11W) is a 16-bit word
identifying the interrupt type(s). The format is similar to the
Pending I nterrupt Register. Thehost or subsystemreadsthe | IW
to determine which interrupt event occurred. The bit descriptor
for the IIW is provided in Table 8.

4.2 Interrupt Address Word (IAW)
The Interrupt Address Word (IAW) is a 16-bit word that
identifies the interrupt source.

4.3 Interrupt Log List Address

Theinterrupt log list residesin a 32-word ring buffer. The host
or subsystem defines the location buffer, within a

4K x 16 memory space, viathe Interrupt Log List Register
(Register 5). Restrict the ring buffer address to a 32-word
boundary.

During initialization the host or subsystem writesavalueto the
Interrupt Log List Pointer Register, initializing the least
significant five bitsto alogic zero. Thenext 7 bits (bit 5 through
11) determines the base address of the buffer. The STMMIT
RTE incrementsthering buffer pointer on the occurrence of the
first interrupt, storing the IlW and IAW at locations 00000 and
00001 respectively. The STMMIT RTE logs ensuing interrupts
sequentially into the ring buffer until interrupt number 16
occurs. The STMMIT RTE entersinterrupt 16's 1IW in buffer
location 11110 and the IAW at location 11111. The ring wraps-
around at avalue of 11111.

The SMMMIT RTE increments the ring buffer pointer as
interrupts occur. The least significant five bits of the Interrupt
Log List Pointer Register reflect the ring buffer pointer value.
Figure 10 and Table 3 shows the ring buffer interrupt
architecture.

The host or subsystem reads the ring buffer pointer value to
determine the number of interrupts that have occurred. By
extracting the least significant five bits from the Interrupt Log
List Register and logically shifting the data once to the right,
thehost or subsystem determinesthe number of interrupt events.
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15

12 11

YF_INT Bits

MSG_INT Bits

Figure 10. Pending Interrupt and Mask Register

Table 8. Interrupt Identification Word

Bit Mnemonic Description
Number
15-12 N/A Not Applicable.

11 MERR Message Error Interrupt (All modes).

10 SUBAD Subaddress Accessed Interrupt.
9 BDRCV Broadcast Command Received Interrupt.
8 IXEQO Index Equal Zero Interrupt.
7 ILCMD [llegal Command Interrupt.
6 N/A Not Applicable.
5 N/A Not Applicable.
4 N/A Not Applicable.
3 N/A Not Applicable.
2 N/A Not Applicable.
1 N/A Not Applicable.
0 N/A Not Applicable.
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5.0 Auto-Initialization

The SPMMIT RTE auto-initialization feature allows
autonomous operation. The SMMMIT RTE will automatically
configure itself for operation from nonvolatile byte-wide

memory (PROM, ROM, E2PROM, EPROM, etc.). The
configuration sequence begins after the negation of input pin
MRST, if AUTOEN is enabled.

During auto-initialization, the STMMIT RTE loads all internal

registersand transfersthe descriptor spaceinto RAM. Initiaize
registersnot used during SMMMI T RTE operationto 0000 (hex).
The STMMIT RTE must have 64 memory locations allocated

for register data.

Following register initialization, the STMMIT RTE reads the
descriptor from ROM and enters the descriptor into RAM. The
starting address for the descriptor is read from the Descriptor
Pointer Register. The STMMIT RTE internally generates all
address information required for auto-initialization.

The STMMIT RTE requires 1088 consecutive ROM locations
for initialization. The 1088 memory locations include: 64 for
internal register information, 512 for subaddress descriptor
information, and 512 for mode code descriptor information.
Unused descriptor blocks should beinitialized to four words of
0000 (hex).

The SRT accesses 1088 consecutive memory locationsin 64-
word blocks. Once accessisgranted, the SRT reads wordsfrom
ROM, then transferstheinformationinto RAM. The STMMIT
RTE does not respond to MIL-STD-1553 commands until
initialization is complete, the start execution bit has been set,
and the RT parity has been verified. After initialization, the
STMMIT RTE can respond to MIL-STD-1553 commands.

5.1 Auto-Initialization Hardware

An external auto-initialization bus allows configuration of
SMMMIT RTE without host intervention. Auto-initializationis
ideal for low cost remote sensing applications where a host
microprocessor or microcontroller is not required.

To enable the auto-initialization function, assert the
AUTOEN pin prior to therising edge of MRST. The de-
assertion of MRST signals the beginning of the auto-
initialization sequence. The SWMMIT RTE enables the boot
memory by asserting the ECS output. The STMMIT RTE
accesses up to 8K x 8 words via the auto-initialization bus.

STMMIT RTE

To interface to slower non-volatile memory the auto-
initialization read cycle period is programmable. The user
selects between zero and seven wait states per read. A wait state
isequal to 82ns. The user programs the read cycle duration via
inputs EC(2:0). The STMMIT RTE latches inputs EC(2:0) on
therising edge of MRST. Table 9 reviews the possible
combinations of wait-states. Figures 11aand 11b show asystem
configuration along with typical auto-initialization read cycles.
Following completion of an auto-initialization sequence the
SMMMIT RTE assertsthe READY output.

Table 9. Programmable Wait-State

EC(2:0), Number of Wait-States
000 0
001 1
010 2
011 3
100 4
101 5
110 6
111 7
SITMMIT AUTO-INIT
RTE EA(12:0) } AxistY
‘ ED(7:0) D(7:0)
ECS > S

AUTOEN

Figure 11a. Auto-Initialization System Configuration
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Zero Wait-State Read Cycle

2anhiz %J

EA(12:0)

/\

ADDRESS X ADDRESS >_

ED(7:0) DATA VALID

ECS

< 5ms_max

AUTOEN

MRST 4/

EC(2:0) _VYALID X

Note:
Two bytes are read on each ECS cycle using only an address transition (AT).

- _\_V_/

Two Wait-State Read Cycle

e LU UL UL
ADDRESS X ADDRESS >—

. / \
ED(7:0) { DATA VALID ) DATA VALID

—

EA(12:0)

7"\

ECS I 5ms max

AUTOEN

vRsT 1

EC(z:O)VA'-'DX

Figure 11b. Auto-Initialization Read Cycle
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6.0 Testability

The following section reviews the built-in test capabilities of the STMMIT RTE. Table 10 isalist of the various components that
comprehend the S/MMIT RTE.

Table 10. SWMMIT RTE Internal Component List

Product

Protocol Die

Transceivers

STMMIT RTE

Yes

Yes

Table 11 reviews the various BIT initiation sequences and the components that the sequence tests along with BIT execution times.

Notes:

Table 11. BIT Initiation
. . Execution
Initiation Type Protocol Die Transceiverst! .9
Time
CPU Initiated Yes No 70mS
Mode Code Initiated Yes No 70mS
Op-Code Initiated Yes No 70mS

1. The transceiver is tested with the data wrap-around feature of the STMMIT RTE. See sections 2.1.5.
2. Control Register write of 4000,¢. Before initiating memory test, reset the SYTMMIT RTE by asserting MRST.

STMMIT RTE

47



7.0 System Configuration

7.1 Register Transfers

The host’s or subsystem’ s access to the SUMMIT RTE internal registersis similar to its access to RAM. After gaining control of
the memory bus, the host supplies address information to bidirectional address bus pins A(4:0). After supplying the address
information, the host asserts SUMMIT RTE inputs CS and RD/WR to designate aregister access and the type of access. The memory
access terminates on the negation of CS. For more information on register cycles refer to the timing diagrams and AC €electrical
specifications in section 20. For register utilization versus mode of operation see Table 12.

Table 12. Internal Register Utilization

Register Register Register
Number Number Name
8-Bit Mode
0 0,1 Control
1 2,3 Operational Status
2 4,5 Current Command
3 6,7 Interrupt Mask
4 89 Pending Interrupt
5 A,B Interrupt Log List
6 CD BIT Word
7 E,F Time Tag
8 10,11 SRT Descriptor Pointer
9 12,13 1553 Status Word Bits
A 14,15 N/A
B 16,17 N/A
C 18,19 N/A
D 1A,1B N/A
E 1C,1D N/A
F 1E,1F N/A
10to 1F 20to 3F Illegalization (16)
Tota 26
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7.2 SMMMIT RTE

The SMMMIT RTE supplies hardware designerswith aflexible
interface to meet the needs of state-of-the-art M1L-STD-1553
interfaces. The STMMIT RTE contains internal SRAM and a
memory management unit, interfaces to either 8-bit or 16-bit
subsystems, supports multiplexed and non-multiplexed
interfaces, and has user selectable control signals.

7.2.1 Internal Registers

The STMMIT RTE contains 32 internal registers that control
and report on message activity and operation. The 32 registers
are memory mapped into the subsystem memory. Table 13
reviews the registers and identifies the mode of operation
applicable. The host reads or writes these registers using the
timing diagrams shown in figures 12 a-d.

7.2.2 Memory Map

The STMMIT RTE contains 64K bits of memory for message
storage and system data storage. M SEL (5) determines the
organization of the memory as either by 16 or by 8. When
organized by 16 (i.e., MSEL(5) = 0) the STMMIT RTE' s
internal memory looks like 4K x 16 of SRAM. For by 8

applications (MSEL (5) = 1) the S/MMIT RTE'sinternal
memory looks like 8K x 8 of SRAM. The host reads or writes
SRAM usingthetiming diagramsshowninfigures12 a-d. Table
13 shows the memory organization for either 8-bit or 16-bit
operation.

7.2.3 Buffer Mode Operation
For the STMMIT RTE operation, disable buffer mode, i.e,
control register bit 6 = Logic 0.

7.2.4 Hardware Interface

The SMMMIT RTE offers hardware designers aflexible
interface to commonly found embedded computers. The
hardware designer selects control signals, bus widths, and bus
functionality (i.e., non-multiplexed versus multiplexed) to meet
their interface requirements. Table 14 reviews how the user
selects the STMMIT RTE' s operation that best meets their
interface requirements.

Figures 13 a-d show typical system interfaces and use of the
mode select inputs to configure the STMMIT RTE to interface
to various embedded computers.

Table 13. Memory Organization

Mode Memory Organization Register Location Memory Range
8-hit 8K x 8 0000 (hex) to 003F (hex) 0040 (hex) to 1FFF (hex)
16-bit 4K x 16 0000 (hex) to 001F (hex) 0020 (hex) to OFFF (hex)
Table 14. User-Selectable Control Signals
Function Input Pin Logic 1 Logic 0

Control Signal Select MSEL (2) R/WR, CS, DS, RDY RD, WR, CS, RDY, DS
Bus Functionality Select MSEL(3) Non-Multiplexed Address Multiplexed Address and

and Data Data, ALE

Interrupt Select MSEL (4) Level (YF_INT, MSG_INT, Pulse (YF_INT and
YF_ACK, and MSG_ACK) MSG_INT)
Bus Width Select MSEL (5) 8-bit 16-hit
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Non-Multiplexed Memory/Register Write Access (8-bit Mode)l' 2

—< ADDRESS >—< ADDRESS >—
A(12:0)

WR or RIWR L/ J
—( LOW BYTE >—< HIGH BYTE >—
DA(7:0) 2

= NS N~/
5+ \ / N~/

— W

Notes:
1. ALE must betied high.

2. Latter assertions of CS, DS, WR or R\WR starts cycle.
3. TieDA(15:8) to Vgg viaa 10K W resistor.

4. DSassertsto signal that datais valid on the bus.

Non-Multiplexed Memory/Register Read Access (8-bit Mode)l'2

A@2:0) —( ADDRESS >—< ADDRESS >—
== u J

BYTE

"\

N/
A
o]
=

DA(7:0) 3

RDY W

Notes:
1. ALE must betied high.

2. Latter assertions of CS, DS, WR starts cycle.
3. TieDA(15:8) to Vgg viaa 10K W resistor.

4. When using RAWR as an input signal, tie RD to alogical one. During the read cycle RAWR remains logical one.
5. DS assertsto signal the STMMIT RTE to place data on the bus.

Figure 12a. 8-bit Memory and Register Access
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Non-Multiplexed Memory/Register Write Access (16-bit Mode)1' 2

\
— ADDRESS
A(11:0)3 /

WR or RWR NS

\
DAUS0) —( VALID WORD ),

& N

DS 4 AN

RDY /_U\

Notes:
1. ALE must betied high.

2. Latter assertions of CS, DS, WR or RAWR starts cycle.
3. A15-A12 must be tied low.

4. DSassertsto signal that datais valid on the bus.

Non-Multiplexed Memory/Register Read Access (16-bit Mode)l'2

\
— ADDRESS
A(11:0)3 /

RD \ /

v N\,

DA(15:0) \ VALID WORD Vs

& N

DS s AN

RDY M
Notes:

1. ALE must betied high.

2. Latter assertion of CS, DS, RD starts cycle.

3. A15-A12 must be tied low.

4. DS assertsto signal the SIMMIT RTE to place data on the bus.

5. When using R/WR as an input signal, tie RD to alogical one. During the read cycle RAWR remains logical one.

Figure 12b. 16-bit Memory and Register Access

STMMIT RTE
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Multiplexed Memory/Register Write Access (8-bit Mode)1

——— ADDRESS LOW BYTE >—< ADDRESS HIGH BYTE Y
DA(15:0) %3 X X

R or RIWR AN ~_ 7
ALE J\ /\

& AN N~
55 N N~

== W

Notes:

1. Latter assertion of CS, DS, WR or R/WR starts cycle.

2. For multiplexed address and data interfaces ALE latches the address into the STMMIT RTE.
Datais applied to inputs DA(7:0), tie A(15:0) to either alogical one or zero.

3. TieDA(15:8) to Vgg viaa 10K W resistor.

4. DS asserts to signal that datais valid on the bus.

Multiplexed Memory/Register Read Access (8-bit Mode)1

_< ADDRESS BYTE >—< ADDRESS BYTE >—
DA(150) 2,3 X X

=5e L/ J
ALE RN N\

RDY W

Notes: o
1. Latter assertion of CS, DS, RD startscycle.
2. For multiplexed address and data interfaces ALE latches the address into the STMMIT RTE.
Datais read from outputs DA(7:0), tie A(15:0) to either alogical one or zero.
3. TieDA(15:8) to Vggviaa 10K W resistor.
4. When using RAWR as an input signal, tie RD to alogical one. During the read cycle R/WR remains logical one.
5. DS asserts to signal the STMMIT RTE to place data on the bus.

Figure 12c. Multiplexed 8-bit Memory and Register Access
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Multiplexed Memory/Register Write Access (16-bit Mode)1

\
—— ADDRESS DATA
DA(15:0) 2 X /
WR or RAWR NS
ALE _/ N\

cs A4

553 A4

RDY M
Notes:

1. Latter assertion of CS, DS, WR or R/WR starts memory cycle.

2. For multiplexed address and data interfaces ALE latches the address into the STMMIT RTE.
Datais applied to inputs DA(15:0), tie A(15:0) to either alogical one or zero.

3. DS assertsto signal that datais valid on the bus.

Multiplexed Memory/Register Read Access (16-bit Mode)1

\
— ADDRESS DATA
DA(15:0) 2 X /
RD \ /
ALE _/ \

& N
s N
= /_\J\

1. Latter assertion of CS, DS, RD starts memory cycle.
2. For multiplexed address and data interfaces ALE latches the address into the STMMIT RTE.

Datais read from outputs DA(15:0), tie A(15:0) to either alogical one or zero.
3. DSassertsto signal the STMMIT RTE to place data on the bus.

Notes:

Figure 12d. Multiplexed 16-bit Memory and Register Access
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RDY

TO 1553
BUS A

TO 1553
BUS B

TO 1553
BUS A

TO 1553
BUS B

READY
INTEL TYPE |<g STMMIT RTE .CHA p»| TRANSFORMER
CPU DA(15:0) CHANNEL A
{ " CHA
—P
ALE
— »
RD
— »
WR
— »
cs
- CHB TRANSFORMER
MSEL(5) P CLANNELB
MSEL(2) <2 »
MSEL(3) J;>
Figure 13a. 16-bit Interface (Intel Type)
MOTOROLA SMMMIT RTE
TYPE CPU A(1L:0) CHA
. < | TRANSFORMER|—
CHANNEL A
4 DA(15:0) ’ .CHA >
RIWR
-
cs
-1
DS
— >
MSEL(2) |:: CHB TRANSFORMER|—__
< B> CHANNEL B
MSEL(3) cHE
MSEL(5) 5» P
Figure 13b. 16-bit Interface (Motorola Type)
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INTEL TYPE

CPU <

DA(12:0)

CS

MOTOROLA
TYPE CPU

*_‘VVYV

MSEL(5)
MSEL(2)
MSEL(3)

b4

SMMMIT RTE

Ty

Figure 13c. 8-bit Interface (Intel Type)

A(12:0)

DA(7:0)

RWR

cs

DS

STMMIT RTE

YV Ve V

MSEL(5)
MSEL(3)
MSEL(2)

SMMMIT RTE

€S2 | TRANSFORMER
CHANNEL A

CHA

@'E | TRANSFORMER
— CHANNEL B
CHB
CHA TRANSFORMER

~<€—P>| CHANNEL A
CHA

D
CHB TRANSFORMER

4P|  CHANNELB
CHB

P

Figure 13d. 8-bit Interface (Motorola Type)

TO 1553
BUS A

TO 1553
BUS B

TO 1553
BUS A

TO 1553
BUS B
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