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GENERAL DESCRIPTION

The HI-6120 and HI-6121 provide a complete, integrated,
3.3V MIL-STD-1553 Remote Terminal in a monolithic sili-
con gate CMOS device. Two host interface options are
offered: The HI-6120 uses a 16-bit parallel host bus inter-
face for access to registers and RAM and is offered in a
100-pin plastic quad flat pack (PQFP). The HI-6121 has
a 4-wire SPI (Serial Peripheral Interface) host connection
and comes in a reduced pin count 52-pin PQFP or 9mm
x 9mm 64-pin QFN. Both devices handle all aspects of
the MIL-STD-1553 protocol, including message encod-
ing, decoding, error detection, illegal command detection
and data buffering. Host data management is simplified
by storing message information and data within the on-
chip 32K x 16 static RAM.

A descriptor table in shared RAM provides fully program-
mable memory management. Multiple descriptor tables
can be implemented for fast context switching. Trans-
mit and receive commands can use any of four differ-
ent data buffer modes: indexed (single) buffering, ping-
pong (double) buffering or two circular buffer schemes.
Transmit and receive commands for each subaddress
may use different buffer modes. Mode code commands
employ a simple scheme for storing mode data and mes-
sage information with programmable interrupts.

The device provides internal illegalization capability,
allowing any subset of subaddress, command T/R bit,
broadcast vs non-broadcast and word count (or mode
code) to be illegalized, resulting in a total of 4,096 pos-
sible combinations. The illegalization table resides in in-
ternal RAM. The RT can also operate without illegal com-
mand detection, providing “in form” responses to all valid
commands. Broadcast command recognition is optional.

The HI-6120 and HI-6121 provide programmable inter-
rupts for automatic message handling, message status
and general status. A host interrupt history log maintains
information about the last 16 interrupts.

The HI-6120 and HI-6121 can be configured for automat-
ic self-initialization. A dedicated SPI port reads data from
external serial EEPROM memory to fully configure the
descriptor table, illegalization table and host interrupts.

Internal dual-redundant transceivers provide direct
connection to bus isolation transformers. The device
is offered with industrial temperature range as well as
extended temperature range with optional burn-in. A
“‘RoHS compliant” lead-free option is also offered.

FEATURES

* Fully integrated 3.3V Remote Terminal meets all
requirements for MIL-STD-1553B Notice 2

*  Four data buffer modes for subaddress transmit
and receive commands. Data buffer modes are
independently selectable for transmit and receive
commands on each subaddress

»  Simplified mode code command handling

* Integral 16-bit Time-Tag counter has programma-
ble options for clock, interrupts and auto-synchro-
nization

* Message information and time-tag words are
stored with message data words for all transacted
messages

* In compliance with MIL-STD-1553B Notice 2, re-
ceived data from broadcast messages may be
optionally separated from non-broadcast received
data

»  Optional interrupt log buffer stores the most recent
16 interrupts to minimize host service duties

*  Optional illegal command detection uses internal
table

*  Optional automatic self-initialization at reset
»  +8kV ESD Protection (HBM, all pins)
*  MIL-STD-1760 compliant

PIN CONFIGURATION (TOP)
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Figure 1. HI-6120 / HI-6121 Block Diagram
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2. PIN DESCRIPTIONS
Table 1. Pin Descriptions (Both HI-6120 and HI-6121)

Pin Function | Description
Hardware Interrupt output, active low.This signal is programmed as a brief
INTHW OUTPUT | low-going pulse output, or as a level output by the INTSEL bit in Configuration
Register 1.

Message Interrupt output, active low. This signal is programmed as a brief low-
INTMES OUTPUT | going pulse output, or as a level output by the INTSEL bit in Configuration

Register 1.
VR INPUT Master Reset, active I_ow. Internal 50I_<Q puII-up resigtor. The_ host can also assert
software reset by setting the SRST bit in Configuration Register 1.
Memory test disable, active high. Internal 50kQ pull-down resistor. When this pin
MTSTOFF INPUT is low, the device performs a memory test on the entire RAM after rising edge on

the MR reset pin. When this pin is high, the RAM test is skipped, resulting in a
faster reset process. For further information, refer to Section 14 on page 103.

EEPROM Copy, active high. Internal 50kQ pull-down resistor. This input is used to
EECOPY INPUT start the process that copies registers and configuration tables to serial EEPROM.
Refer to Section 14 on page 103.

Auto-Initialize Enable, active high. Internal 50kQ pull-down resistor. If this pin is
high at rising edge on MR reset input, automatic initialization proceeds, copying
configuration data to registers and RAM from an external serial EEPROM via the
dedicated auto-initialization SPI port. Refer to Section 14 on page 103.

AUTOEN INPUT

When the AUTOEN pin is high, the EE1K input sets the range of the auto-
initialization process. When EE1K is low, registers and RAM occupying the 32K
address range from 0x0 to Ox7FFF are initialized. For applications needing faster
EE1K INPUT initialization, when EE1K is high, only registers and RAM occupying the 1K
address range from 0x0 to OXO3FF are initialized. This pin has an internal 50kQ
pull-down resistor. If the AUTOEN pin is low, this pin is not used. Refer to Section
14 on page 103.

Remote terminal address bits 4 - 0, and parity bit. Internal 50kQ pull-up resistors.
The RTAP pin should provide odd parity for the address present on pins RTA4:0.
Terminal address and parity pin levels are latched into the Operational Status
INPUTS | register when rising edge occurs on the MR pin. The Operational Status Register
value (not these pins) reflects the active terminal address. The register value can
be overwritten by the host under some circumstances. See section 5.3 on page
28.

RTA4:0
RTAP

Internal 50kQ pull-down resistor. Pin state is latched into the Operational Status
register LOCK bit when rising edge occurs on the MR pin. If Operational Status
register LOCK bit is high, terminal address in the register cannot be overwritten by
a host register write. If Operational Status register LOCK bit is low, the host can
overwrite the five terminal address bits and address parity bit in the Operational
Status register.

LOCK INPUT

Transmit Inhibits for Bus A and Bus B, active high. Internal 50kQ pull-down
TXINHA INPUTS resistors. These inputs are logically ORed with the corresponding TXINHA and
TXINHB TXINHB bits in Configuration Register 1. If the input pin or register bit is high, bus

transmit is disabled.
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Pin Function | Description

Pin is low when auto-initialization or built-in test is in-process. The host must not
access shared RAM or device registers when pin state is low. When output
READY OUTPUT | is high, the shared RAM and registers may be configured, and device will begin
terminal execution when the STEX (start execution) bit in Configuration Register 1
is set.

Pin is high when the HI-6120 / HI-6121 is actively processing a valid MIL-
ACTIVE OUTPUT | STD-1553 command, otherwise low. The falling edge signifies message
completion.

MCLK INPUT Master clock input, 50.0 MHz £0.01% (100ppm). Internal 50kQ pull-down resistor.

Time-Tag Clock input. Internal 50kQ pull-down resistor. When Configuration
Register 1 bits TTCK2:0 = 001, this pin is the clock input for the Time Tag counter.

TTCLK INPUT For other values of TTCK2:0, the Time-Tag counter is internally clocked so the
TTCLK pin is not used.
SSYSF INPUT Subsystem fail input, active high. Internal 50kQ pull-down resistor. When this input

is high, the HI-6120 / HI-6121 terminal sets the SUBSYS flag in its status word.

Chip select output for the dedicated Serial Peripheral Interface (SPI) that con-
- nects to the optional external serial EEPROM used for automatic self-initialization.
ECS OUTPUT | For this auto-initialization SPI, the device operates in SPI master mode while the
external memory operates in slave mode. This SPI is separate from the host SPI
found in the HI-6121.

Serial Clock output signal for the dedicated auto-initialization SPI connected to

ESCK OUTPUT external auto-initialization EEPROM.
Serial Input signal (Master-In Slave-Out) for the dedicated auto-initialization
MISO INPUT SPI connected to external auto-initialization EEPROM. Internal 50kQ pull-down
resistor.
MOSI OUTPUT Serial Output signal (Master-Out Slave-In) for the dedicated auto-initialization SPI

connected to external auto-initialization EEPROM.

Bi-directional analog interface to MIL-STD-1553 bus A isolation transformer,

BUSA, BUSA | ANALOG " : . .
positive and negative signals respectively.

Bi-directional analog interface to MIL-STD-1553 bus B isolation transformer,

BUSB, BUSB | ANALOG L ; . .
positive and negative signals respectively.

VCC, VCCP POWER | 3.3V supply voltage inputs for logic and transceiver circuits.

GND POWER | Ground pin for logic and transceiver circuits.
Test enable. Internal 50kQ pull-down resistor. The host asserts this pin to per-

TEST INPUT form RAM self-test or loopback tests.

TEST7:0 BI-DIR Test pins used f(_)r factory testing. Internal 50kQ pull-down resistor. Do not

connect these pins.

MODE INPUT Tgst pin used for factory testing. Internal 50kQ pull-up resistor. Do not connect
this pin.

COMP INPUT Test pin used for factory testing. Internal 50kQ pull-down resistor. Do not connect

this pin.
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Pin Function | Description

Chip Enable, active low. Internal 50kQ pull-up resistor. When asserted, this pin
CE INPUT enables host read or write accesses to device RAM or registers. On HI-6121, itis
normally connected to a host SPI slave select output signal.

Big Endian Configuration Pin Internal 50kQ pull-up resistor.

The BENDI pin works in conjunction with the AO and BWID pins to determine the
“endianness” or byte order of 16-bit word transfers to the HI-6120. Table 4 below
summarizes the interoperability of the three pins.

BENDI INPUT When using the HI-6121, this pin controls the byte order of transferred 16-bit data

following the SPI command. When BENDI is low, “little endian” is chosen; the low
order byte (bits 7:0) is transacted on the SPI before the high order byte (bits 15:8).
When BENDI is high, “big endian” is chosen and the high order byte is transacted
on the SPI before the low order byte.

Hardware Interrupt Acknowledge, active high. Internal 50kQ pull-down resistor.
This input is only used when the INTSEL bit in Configuration Register 1 is
asserted to enable level interrupts. After interrupt assertion causes the INTHW
output to go low, a high state (60ns minimum duration) on ACKHW will clear the
INTHW output to logic 1. The interrupt is also cleared automatically by reading the
Pending Interrupt Register.

ACKHW* INPUT

Message Interrupt Acknowledge, active high. Internal 50kQ pull-down resistor.
This input is only used when the INTSEL bit in Configuration Register 1 is as-
serted to enable level interrupts. After interrupt assertion causes the INTMES
output to go low, a high state (60ns minimum duration) on ACKMES will clear the
INTMES output to logic 1. The interrupt is also cleared automatically by reading
the Pending Interrupt Register.

ACKMES* INPUT

* Note: These pins are combined into the ACKINT pin on HI-6121PQx variant.

Table 2. Pin Descriptions (HI-6120 only)

Pin Function | Description

Tri-state data bus for host read/write operations upon registers and shared RAM.
Internal 50kQ pull-down resistors. All read/write operations transact 16 bit words,
but bus width can be configured for 8 or 16 bits. For 8 bit bus width, pins D15:8
D15:0 /0 are not connected; each 16-bit word is transacted as a pair of upper and lower
byte operations, with data presented sequentially on pins D7:0. For compatibility
with different host processors, the BENDI input determines whether the low order
byte is transferred before the high order byte, or vice versa. See Table 4.

Address bus for host read/write operations upon registers and shared RAM. When
using 16-bit bus width, address bit A0 / (LB) from the host is not used. For 8-bit

A,\Aj(?:;(%l;j INPUTS [ bus width, AO is used to indicate which byte of the 16-bit word is currently being
transferred (MSB or LSB). The logic sense of AQ is controlled by the BENDI input
(see BENDI pin description and Table 4 below).
BWID INPUT Configuration pin for host bus width. Internal 50kQ pull-up resistor. High selects

16-bit bus width, low selects 8-bit bus width.

HOLT INTEGRATED CIRCUITS
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Pin

Function

Description

BTYPE

INPUT

Configuration pin for host bus read/write control signal style. Internal 50kQ pull-up
resistor. High selects “Intel style” using separate read strobe OE (output enable)
and write strobe WE. Low selects “Motorola style” using combined read/write
strobe STR and read/write select signal, R/W.

R/W or WE

INPUT

R/W (read/write) signal when BTYPE pin is low, or WE (write enable) when
BTYPE pin is high. Internal 50kQ pull-up resistor. Used for host read or write
accesses to device RAM or registers. Important: This pin or the CE pin should be
high during all address transitions.

STR or OE

INPUT

When BTYPE pin is low, common STR (read/write strobe). When BTYPE pin is
high, OE (output enable). Internal 50kQ pull-up resistor. Used for host read or
write accesses to device RAM or registers.

WAIT or WAIT

OUTPUT

Host bus read cycle “wait” output. For compatibility with different host processors,
this output can be made active high or active low, set by the state of the WPOL
input pin. The WAIT output may be ignored when the host processor’s read cycle
time is sufficiently slow to meet worst case (slowest) read cycle timing for this
device, or when wait cycles have been enabled from the processor. The WAIT
output is useful when the host processor runs at high clock rates and/or when
processor read wait states do not provide adequate timing margin for worst case
(slowest) read cycle timing for this device. See Section 15.1 on page 110 for further
information.

WPOL

INPUT

Configuration pin for WAIT output polarity. Internal 50kQ pull-up resistor. When
WPOL is low, the “wait” output is active low (WAIT). When WPOL is high, the
“wait” output is active high (WAIT). The HI-6120 uses pre-fetching to speed up
any series of reads from successive addresses. As long as successive reads are
sequential, only the first word’s read cycle generates a WAIT (WAIT) output. No
WAIT is generated for following words read.

Table 3. Pin Descriptions (HI-6121 only)

Pin

Function

Description

SO

OUTPUT

Serial Peripheral Interface (SPI) Serial Output pin. SO is normally connected to
MISO (Master In - Slave Out) pin on host SPI port. The SO pin is tri-stated when
not transmitting serial data to host.

Sl

INPUT

Serial Peripheral Interface (SPI) Serial Input pin. Internal 50kQ pull-down resistor.
Sl is normally connected to MOSI (Master Out - Slave In) pin on host SPI port.

SCK

INPUT

Serial Peripheral Interface (SPI) Serial Clock pin. Internal 50kQ pull-down
resistor. SCK is normally connected to SCK output pin on host SPI port.

ACKINT
(HI-6121PQX
variant only)

INPUT

Interrupt Acknowledge, active high. Internal 50kQ pull-down resistor. This input is
only used when the INTSEL bit in Configuration Register 1 is asserted to enable
level interrupts. After interrupt assertion causes the INTHW or INTMES output
to go low, a high state (60ns minimum duration) on ACKINT will clear the INTHW
or INTMES output to logic 1. Interrupt outputs on INTHW and INTMES are also
cleared by reading the Pending Interrupt Register.

Downloaded from AFFOW.Com.
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_____________________________________________________________________________________________________________________|
Table 4. HI-6120 BENDI Pin Functionality

The BENDI and AO pins are used as outlined below to set the order for byte accesses when HI-6120 transacts 16-bit
words on 16-bit or 8-bit host busses.

RD/WR
BENDI BWID A0 Host HI-6120 inte.rnal
Data Bus RAM or Register
16-bit Word
0 0 0 D[7:0] D[7:0]
0 0 1 D[7:0] D[15:8]
0 1 X D[15:0] D[7:0], D[15:8]
1 0 0 D[7:0] D[15:8]
1 0 1 D[7:0] D[7:0]
1 1 X D[15:0] D[15:8], D[7:0]

HOLT INTEGRATED CIRCUITS
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3. FUNCTIONAL OVERVIEW

The Holt HI-6120 or HI-6121 provides a complete Re-
mote Terminal (RT) interface between a host and a
MIL-STD-1553B dual redundant data bus. It automati-
cally handles all aspects of the MIL-STD-1553 protocol,
namely, encoding/decoding, message formatting, error
checking, message data buffering, protocol checking,
illegalization and default terminal responses. Internal
static RAM is shared by the host and device logic, pro-
viding efficient storage for message data and informa-
tion about messages, updated after each message
transaction. The shared RAM also contains host-initial-
ized tables that define terminal operation.

Two options are offered for host interface. The HI-6120
uses a 16-bit tri-state data bus, ideally suited for memo-
ry-mapped host processor operation. The HI-6121 uses
a 3-wire Serial Peripheral Interface (SPI) with powerful
SPI command set.

Figure 2 shows address mapping for registers and RAM.
Registers occupy the lowest 32 addresses of the 32K
memory address space. Internal registers (or contained
bit fields) are partitioned as read-only or read-write so
the host can exercise configuration control without risk
of misconfiguration caused by accidental writes to de-
vice-maintained registers or bit fields.

Dedicated output pins convey status to the host, and
generate host interrupts for preselected events. Before
processing messages, internal registers and transmit
data buffers in shared RAM must be initialized by the
host to define the desired message responses. Host ini-
tialization can be replaced by optional auto-initialization
using parameters in external EEPROM.

3.1. Shared RAM Utilization

3.1.1.

The host-initialized Descriptor Table, residing in shared
RAM, defines terminal response to valid commands.
The table is comprised of 4-word Descriptor Blocks.
Each of 32 subaddresses and 32 mode code values
has two descriptor blocks, one for transmit and one for
receive, for a total of 128 descriptor blocks. The first
word in each descriptor block defines message options
(interrupt selections, data buffer mode, etc.). Except for
Indexed buffer mode (where one word counts messag-
es) the remaining three words point to allocated data
storage in shared RAM. After Master Reset is negated
and before message processing, the host must initialize
descriptor blocks for each utilized subaddress and mode
code. Unused subaddresses and unimplemented mode

Descriptor Table

codes may be illegalized (see below). The Descriptor
Table Base Address Register is initialized with the start-
ing address of the Descriptor Table. Multiple Descriptor
Tables can be used for fast context switching, with the
active table designated by the base address register.

3.1.2.

Optional illegal command detection utilizes an lllegal-
ization Table in the shared RAM. The table can illegal-
ize any logical combination of 11 command word bits
for subaddress, T/R bit and word count (or mode code),
plus broadcast vs non-broadcast status, resulting in a
total of 4,096 possible combinations. The lllegalization
Table Base Address Register is initialized with the ta-
ble’s start address. Terminal response to an illegal com-
mand sets “message error’ status and transmits Status
Word only. If illegal command detection is not used (that
is, no “illegal” entries in lllegalization Table), the terminal
responds “in form” to all valid commands.

lllegalization Table

3.1.3.

After master reset, all locations in shared memory are re-
set to 0000 hex. Ordinary transmit or receive commands
transfer 1 to 32 data words. These are called “subad-
dress commands,” distinguishing them from “mode code
commands,” described in the next paragraph. By ini-
tializing the Descriptor Table, the host allocates space
in shared RAM for storing message data words and
message information words. Data pointers in the table
assign separate data buffer addresses in memory for
each command. Data storage arrangement differs by
choice of data buffer method. Two examples are shown
for each of the four buffer modes in Figures 11-18. After
successfully transacting a message with one or more re-
ceived data words, the RT writes into the assigned data
buffer. While transacting a message with one or more
transmitted data words, the RT reads data for trans-
mission from the assigned data buffer. Before transmit
commands occur, the host should write desired data into
assigned transmit data buffers in shared RAM. Trans-
mit subaddress data buffers can be optionally loaded by
auto-initialization.

Message Data Buffers

3.1.4.

MIL-STD-1553 defines “mode code commands” that are
used for command and control, instead of data transfer.
The various “mode commands” transfer a single data
word, or no data word at all. The user has two choices for
storing mode command data: (1) similar to subaddress
command data, mode command data can be stored in
RAM data buffers assigned by the host-initialized De-
scriptor Table, or (2) When “simplified mode command
processing” is chosen, mode command data is stored

Storage for Mode Code Commands

HOLT INTEGRATED CIRCUITS
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within the Descriptor Table itself. Just six defined mode
commands transfer a data word; thus, option 2 is often
preferred since initialization is easier. Consistent, pre-
dictable terminal responses can be set up for all mode
commands, including the reserved and undefined mode
codes. An option bit in Configuration Register 1 glob-
ally sets whether the 22 undefined mode commands
are treated as illegal (RT response dependent on com-
mand’s lllegalization Table setting) or invalid (no RT re-
sponse whatsoever, and no RT status change).

3.1.5.

The device maintains information from the last 16 inter-
rupts in a 32-word circular buffer in shared RAM known
as the Interrupt Log. Two 16-bit words characterize each
interrupt; one word identifies the interrupt type (Interrupt
Identification Word) and one word identifies the com-
mand that generated the interrupt (Interrupt Address
Word). After reset, the Interrupt Log Address Register is
reset to the fixed starting address of the 32 word Inter-
rupt Log. After each occurring interrupt, the device up-
dates the register to point to the log address used for the
next occurring interrupt.

Interrupt Log

3.2. Hardware Feature Summary

3.21.

A 50 MHz master clock input is required. The Time-Tag
counter clock is selected from six internally generated
frequencies, or may use an external clock input signal.

Clock Interrupts

3.2.2.

The 5-bit Remote Terminal address is set using pins
RTAO to RTA4. The RTAP input pin should be set or re-
set to present matching odd parity. The state of the RT
address and parity pins is latched into_the Operational
Status register upon rising edge on the MR master reset
input. The state of the LOCK input is latched into the Op-
erational Status register at the same time, and controls
whether or not the active terminal address and parity
in the Operational Status register can be overwritten by
host writes into the register. Between Master Reset as-
sertions, the state of the RTA and RTAP inputs is “don’t
care”. If the value of RT address and parity in the Opera-
tional Status register has parity error, terminal operation
is disallowed.

Remote Terminal Address Inputs

3.2.3.

A free-running 16-bit counter provides time-tag values
that are recorded for each message transacted. The
time-tag counter can be clocked from one of six inter-

Integral Time-Tag Counter

nally generated frequencies, or from an external source.
The user can enable automatic counter synchronization
in response to “synchronize” mode commands, and op-
tional host interrupts are provided for time-tag counter
roll-over, and counter match to a stored value in the
Time-Tag Utility register.

3.24.

Built-in bus transceivers provide direct interface between
the device and MIL-STD-1553 bus isolation transform-
ers. The transceivers convert digital data to and from
differential Manchester Il encoded bus signals. A pair of
“transmit inhibit” input pins exercises direct control over
transmission for both buses.

Dual Bus Transceivers

3.2.5.

The RT contains separate Manchester |l encoders and
decoders for each bus. Encoder-decoder logic inter-
faces directly with the dual-bus MIL-STD-1553 trans-
ceivers. The decoder checks for proper sync pulse and
Manchester waveform, edge skew, correct number of
bits and parity. During transmission, each encoded word
is looped back through the decoder to check for errors.
Bus sampling is clocked at 25 MHz, providing superior
tolerance to zero-crossing distortion.

Encoder and Decoders

3.2.6. Auto-Initialization Serial EEPROM

Interface

The device has an automatic self-initialization feature.
If self-initialization is enabled after MR master reset,
the device reads configuration settings from external
serial EEPROM to load the Descriptor Table, lllegaliza-
tion Table, transmit mode command data and registers
for terminal operation. Self-initialization can optionally
initialize transmit data buffers with fixed data from EE-
PROM. A mechanism is provided to initially program or
later modify the external serial EEPROM memory, by
copying host-loaded tables and register values to the
serial EEPROM.

HOLT INTEGRATED CIRCUITS
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4. MEMORY AND REGISTER
ADDRESSING

The HI-6120 and HI-6121 have an internal address
space of 32K 16-bit words. All memory addresses in
this data sheet are expressed as hexadecimal numbers,
using the C programming convention where the prefix
“Ox” denotes a hexadecimal value; e.g., OXO0FF repre-
sents O0OFF hex.

All device RAM and register address mapping is word
oriented, rather than byte oriented. Register and mem-
ory addresses throughout this document reflect word
addressing. For all HI-6121 and most HI-6120 applica-
tions, word oriented addressing applies. Word oriented
addressing with the HI-6120 uses address inputs A15 to
A1; address input A0 is not used as fifteen bits are suf-
ficient for a 32K address range.

HI-6120 ONLY: When required by the application, the
host bus interface HI-6120 is able to use byte transfers.
All 8-bit microprocessors (and some 16-bit and 32-bit mi-
croprocessors) use (or can use) byte-oriented memory
accesses. To provide byte capability, the HI-6120 has a
sixteenth bus address input, AO. Byte oriented address-
ing with the HI-6120 uses all 16 address pins, A15:A0 to
address 64K bytes. The AO input denotes whether the
first or second byte in the word is being addressed, while

A15:A1 indicate the word address. This difference must
be considered when assigning HI-6120 pointer values
or accessing RAM or registers. From the microproces-
sor’s standpoint, any host-assigned RAM buffer address
will be double the value of the buffer’'s pointer stored
in RAM. This paragraph only applies to HI-6120 us-
ing 8-bit bus width. From this point on, all register and
memory addresses presented in this data sheet are 15-
bit word addresses.

From the host standpoint, register operations and RAM
operations are performed identically. Registers occupy
the lowest 32 addresses, 0x0 to 0x001F. Depending on
function, individual registers may be read-only, read-
write, or a combination of read-only and read-write bit
fields. Read-only registers, and read-only bit fields con-
tained in registers, are protected against accidental host
overwrite by device logic.

Addresses in the range 0x0020 to Ox7FFF apply to static
RAM memory. All RAM is read-write and can be written
or read by either the host or the internal device logic.

Some memory locations (specifically Descriptor Table
Control Words) contain bits updated by both host and
device. These locations are protected against accidental
data collision by device arbitration logic which acts when
concurrent writes by both host and device occur.

HOLT INTEGRATED CIRCUITS
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Ox7FFF
Host-Allocated
Subaddress Data Buffers.
1 Comprising 97% of the memory
1 address space, this RAM is 1
| allocated into subaddress !
data buffers by the
Descriptor Table.
0x0400
Ox03FF Descriptor Table.
Defines terminal behavior
for valid commands:
how data is stored,
host interrupts, etc.
512 Words
Multiple Descriptor Tables can be Ox00FF
used for fast context switching.
The active Descriptor Table is
defined by the Descriptor Table
Base Address Register. Unallocated Memory.
0x0200 This space in shared RAM
Ox01FF can be assigned by the host.
lllegalization Table. 160 Words
Initialized by the host, this table
identifies illegal commands.
256 Words 0x0060
0x0100 0x005F
0x00FF Interrupt Log Data Buffer.
32 Words
Expanded at right 0x0040
0x003F
Temporary Receive Data Buffer.
0x0000 32 Words
0x0020
\ 0x001F
Registers (listed on next page)
32 Locations
0x0000

Figure 2. Address Mapping for Registers and RAM

HOLT INTEGRATED CIRCUITS
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5. REGISTERS

Residing at the start of the memory address space, 32 addresses are reserved for HI-6120 and HI-6121 registers.
Register addresses overlay the shared RAM address space, but are separate from the shared dual-port RAM. All
register bits are active high. Unless otherwise indicated, all registers are reset in software to the logic zero condition
after Master Reset (except any bits reflecting the state of input pins). For all registers, bit 15 is the most significant.

Table 5. Register Summary

I:/i% sgs; Hex Address | Register Name
0 0x0000 Configuration Register 1
1 0x0001 Configuration Register 2
2 0x0002 Operational Status Register
3 0x0003 Current Command Register
4 0x0004 Current Control Word Address Register
5 0x0005 Descriptor Table Base Address Register
6 0x0006 Pending Interrupt Register
7 0x0007 1553 Status Word Bits Register
8 0x0008 Time-Tag Register
9 0x0009 Interrupt Log Address Register
10 0x000A Current Message Information Word Address Register

11-14 0x000B-0x000E | Reserved

15 0x000F Memory Address Pointer (HI-6121 Only)
16 0x0010 Interrupt Enable Register

17 0x0011 Time-Tag Utility Register

18 0x0012 Bus A Select Register

19 0x0013 Bus B Select Register

20 0x0014 Built-In Test (BIT) Word Register

21 0x0015 Alternate Built-In Test (BIT) Word Register
22 0x0016 Reserved

23 0x0017 Test Control Register

24 0x0018 Loopback Test Transmit Data Register
25 0x0019 Loopback Test Receive Data Register

26-31 0x001A-0x001F | Reserved

HOLT INTEGRATED CIRCUITS
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______________________________________________________________________________________________________________________________________________|
5.1. Configuration Register 1 (0x0000)

This 16-bit register is Read-Write and is fully maintained by the host. All bits are active high.

SIS IR S Fe P
Q’Q"b% ‘l“l“l‘"\‘% \&\0 Q
SR SFELL L S

MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

NOTE: ‘Reset refers to bit value following Master Reset (MR). The bit value following software reset is un-
changed unless specifically indicated by an “SR” value.

When configuring registers and RAM following Reset, “Configuration Register 1 (0x0000)” should always be written
last to ensure configuration and initialization is complete before starting terminal operation (i.e. this ensures STEX
bit is not set until after configuration is complete). See “14.1. Master Reset using the MR pin and Optional Auto-
Initialization” for further details.

Bit No. | Mnemonic | R/W'| Reset | Function

Bus A Inhibit.

When set, this bit disables transmit and receive for Bus A. This bit is

15 INHBUSA | R/'W 0 logically ORed with the TXINHA input signal to control Bus A transmitter
enablement. Bus A transmission is disabled if the INHBUSA register bit or
TXINHA input pin is asserted. The TXINHA pin does not affect the Bus A
receiver.

Bus B Inhibit.

When set, this bit disables transmit and receive for Bus B. This bit is

14 INHBUSB | R/'W 0 logically ORed with the TXINHB input signal to control Bus B transmitter
enablement. Bus B transmission is disabled if the INHBUSB register bit or
TXINHB input pin is asserted. The TXINHB pin does not affect the Bus B
receiver.

Interrupt Mode Select.

13 INTSEL R/W 0 When this bit is low, pulse interrupt outputs are selected for INTMES and
INTHW output pins. When this bit is high, level interrupts are enabled
which require host acknowledgment for interrupt pin reset.

HOLT INTEGRATED CIRCUITS
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Bit No. | Mnemonic | R/W'| Reset | Function

Shutdown Select.

This bit affects terminal response to “transmitter shutdown” mode code
commands and only applies when the MCOPT4 bit in Configuration
Register 2 equals logic 0 for automatic shutdown after “transmitter shut-
down” and “selected transmitter shutdown” mode code commands. When
MCOPT4 and SDSEL are both logic 0, a valid “transmitter shutdown”
mode command automatically disables the inactive bus transmitter and
receiver (complete "bus shutdown”). This is the recommended mode of
operation and is the default state of these two bits after MR reset.

When MCOPT4 is logic 0 and SDSEL is logic 1, “transmitter shutdown” or
“selected transmitter shutdown” mode commands automatically disable
just the inactive bus transmitter, but the bus receiver remains enabled.
The terminal fully complies with valid commands received on the inactive
bus (storing received data, etc.), except it does not transmit status or data
onto that bus ("mute terminal”). This mode of operation is not recommend-
ed but may be required in some applications. See MCOPT4 bit in Configu-
ration Register 2 for further information concerning “transmitter shutdown”
and “selected transmitter shutdown” mode commands. The Built-In Test
(BIT) Word Register contains status flags that reflect automatic shutdown
status when the MCOPT4 bit in Configuration Register 2 is logic 0. See
page xx.

12 SDSEL R/W 0

Time-Tag Counter Clock Select. These three bits select the time-tag coun-
ter clock source from the following options:

TTCK2 | TTCK1 TTCKO | Clock Source

0 0 0 Time-Tag counter disabled

External clock provided at TTCK input pin
Internally generated 2us clock

Internally generated 4pus clock

Internally generated 8pus clock

Internally generated 16pus clock

Internally generated 32us clock

Internally generated 64pus clock

11,10,9 | TTCK2:0 | R/W 0

A A A 000

0
1
1
0
0
1
1

PRGN o R o JIE G o KN

Start Execution.

Assertion of this bit initiates RT operation; negation of this bit inhibits or
stops RT operation. Upon STEX assertion, RT parity-address error pre-
8 STEX R/W 0 vents terminal operation, regardless of the logical state of the STEX bit.
If RT address parity error occurs, the Status Register and Pending Inter-
rupt Register RTAPF bits will be asserted. This bit is cleared after MR pin
master reset.

Software Reset.

0 Assertion of this bit immediately initiates the software reset process. This
7 SRST RIW| sr=0) |bitshould not be set to logic 1 during auto-initialization. This bit is cleared
after MR master reset and automatically self-resets after being set by the
host.

6,5 |--—- R/W Not used.

(SR = 0)
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Bit No. | Mnemonic | R/W'| Reset | Function

Broadcast Commands Invalid.

If this bit is high, commands addressed to RT address 31 are treated as
invalid: There is no terminal recognition of commands to RT address 31;

4 BCSTINV | RIW 0 there is no RT command response, and no status updating for the benefit
of following “transmit status” or “transmit last command” mode commands.
If this bit is low, commands addressed to RT address 31 are treated as
valid broadcast commands.

Undefined Mode Codes Invalid.

This bit globally defines whether undefined mode code commands are
treated as valid (default) or invalid commands. This bit applies only to the
following undefined mode code commands:

Mode Codes 0 through 15 with T/I_-?{ bit=0
Mode Codes16, 18 and19 withT/R_bit =0
Mode Codes 17, 20 and 21 with T/R bit = 1

If this bit is low (default state after MR pin reset) undefined mode code
commands are considered valid, and RT response is based on individual
3 UMCINV | R/W 0 mode command settings in the lllegalization Table: If a mode command is
legal, the RT “responds in form” and updates status. If a mode command
is illegal, the RT asserts Message Error status and (if non-broadcast)
transmits only its Status Word without associated data word. Later in this
data sheet, the section “RT Message Responses, Options & Exceptions”
fully describes terminal response for each mode code value, command
word T/R bit state, and option settings.

If this bit is high, undefined mode code commands are treated as invalid:
There is no RT recognition of an invalid command, no RT command
response, and no status updating for the benefit of following “transmit
status” or “transmit last command” mode commands.

If this bit is high, the terminal stores data associated with broadcast com-
mands separately from data associated with non-broadcast commands
2 NOTICE2 | R/W 0 to meet the requirements of MIL-STD-1553B Notice 2. If this bit is low,
broadcast command data is stored in the same buffer as non-broadcast
command data.

Simplified Mode Command Processing.

1 SMCP R/W 0 When asserted, the device applies simplified processing for all valid mode
code commands. The later section entitled “Mode Command Processing”
describes this option.

Single-Strobe Read for 8-Bit Parallel Bus Mode.

This bit only applies to HI-6120 (not HI-6121) and only applies when the
parallel host bus is configured for 8-bit bus width. When performing 2-byte
read accesses of external memory, some microprocessors with 8-bit bus
0 SSRD8 R/W 0 assert individual Read Enable (or STROBE) pulses for high and low bytes.
Other microprocessors assert a single, wider Read Enable (or STROBE)
pulse, while simply changing the low address bit (A0 / LB) to access the
two bytes. For this last case, the SSRD8 bit should be set when writing
device configuration, before register or RAM readback is performed.
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5.2. Configuration Register 2 (0x0001)

This 16-bit register is Read-Write and is fully maintained by the host. All bits are active high.

NS o O QAL S Kk
«0%%%%«”02&%% @C’O&%’O& s OQQ;\\&&
LI I [ ]

mMSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

NOTE: ‘Reseft refers to bit value following Master Reset (MR). This register is unaffected by software reset.

Bit No. | Mnemonic | R/W | Reset | Function

Time-Out Select for RT-RT Receive Commands.

These bits select the “no response” time-out for RT-RT receive commands.
Message error occurs when the transmitting Remote Terminal fails to begin
transmission before time-out occurs. Time interval boundaries are defined in
RT validation test plan Figure 8 “RT-RT Timeout Measurement.” MIL-STD-
1553B stipulates that 54 to 60us is the acceptable range for time-out. How-
ever, longer time-out options are provided for systems using long buses and/
15,14 | TOSEL1:0 |RW 0 or utilizing bus repeaters that add delay to bus traffic. RT-RT time-out can be
selected from the following options:

TOSEL1 | TOSELO RT-RT Time-Out
150us
1 1
1 0 125us
0 1 100pus _
0 0 57us  (default after MR pin master
reset)

Temporary Receive Data Buffer.

Setting this bit enables a temporary data buffer for all receive commands.
When enabled, the RT stores received data words in a 32-word data buffer
during message processing. Upon error-free message completion, all saved
words are written to data buffer memory in a burst. When the temporary
receive data buffer is disabled, the RT writes each received data word to the
13 TRXDB R/W 0 subaddress data buffer memory as it is received. Should message error oc-
cur during data word reception, this mode results in loss of data integrity, as
vaild data from the prior command is partially overwritten by data from a mes-
sage with error. MIL-STD-1553 states that data should be disregarded for
messages ending in error. This bit should only be modified while Configura-
tion Register 1 STEX bit is low. Changes occurring while STEX = 1 cause un-
predictable results. In a typical application, the buffer is not directly accessed
by the host, although there is no restriction preventing host data access.

Load Time-Tag Counter.

When this bit is written from logic 0 to logic 1, data contained in the Time-
12 TTLOAD R/W 0 Tag Utility register is written to the Time-Tag counter. The TTLOAD register
bit self-resets after use. See MCOPT3 bit which affects automatic Time-Tag
counter loading upon “synchronize” mode command with data word.
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Bit No. | Mnemonic | R/W | Reset | Function

Reset Time-Tag Counter.

1 RTTAG R/W 0 Assertion of this bit clears the Time-Tag counter and counting is disabled until
the bit is negated. Also the “synchronize” mode command (MC1) causes
automatic Time-Tag counter reset.

Alternate BIT Word Enable.

If this bit is logic 0, the device responds to a “transmit BIT word” mode com-
mand (MC19) by sending the word stored in the Built-In Test Word register,
10 ALTBITW | RIW 0 at address 0x0014. If this bit is logic 1, the terminal transmits the word stored
in the Alternate Built-In Test Word register, at address 0x0015. The alternate
register allows the user to fully define the BIT word, while the default register
location contains several predefined, device-controlled status bits.

Mode Code Option 4.

Note: Mode commands MC4 and MC5 are not affected by the MCOPT4 bit,
but are included in this description to present a complete picture of device
response to bus shutdown mode commands.

The Bus Controller exercises “shutdown” control over the terminal’s con-
nection to the inactive MIL-STD-1553 bus using the “transmitter shutdown”
(MC4) or “selected transmitter shutdown” (MC20 decimal) mode code
commands. When the inactive transmitter is shutdown, the HI-612x device
inhibits further transmission on that bus. Once shutdown, the transmitter can
be reactivated by (a) an “override transmitter shutdown” (MC5) mode com-
mand, (b) an “override selected transmitter shutdown” (MC21 decimal) mode
command, (c) a “reset remote terminal” (MC8) mode command, (d) hardware
MR master reset or (e) software reset by setting the SRST bit in Configura-
tion Register 1.

9 MCOPT4 RIW 0 When the MCOPT4 bit is reset, the device automatically performs bus shut-

down and shutdown override in response to mode commands. When the
MCOPT4 bit is set, the device only transmits status; the host must perform
bus shutdown and override duties by asserting control of the TXINHA and
TXINHB bits in Configuration Register 1, or by controlling the input pins with
the same function.

Mode commands MC4 ("transmitter shutdown”) and MC5 ("override trans-
mitter shutdown”) have unconditional shutdown or override response. When
MC4 is received, the terminal fulfills shutdown for the inactive bus, disabling
the transmitter and receiver, or transmitter only, depending on the state of the
SDSEL bit in Configuration Register 1. The device affirms shutdown status by
updating bits 15-12 in the BIT Word Register. When mode command MC5 is
received, inactive bus transmit and receive is automatically reenabled by the
device; “shutdown override” status is affirmed by resetting the inactive bus
shutdown bit(s) in the BIT Word Register.
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Bit No. | Mnemonic Reset | Function

The “selected transmitter shutdown” (MC20 decimal) and “override selected
transmitter shutdown” (MC21 decimal) mode commands act similarly to MC4
and MCS5 respectively, except bus shutdown (or shutdown override) is condi-
tional, based on the value of a mode data word received with the command.
To act on a given bus, the received mode data word must match a predeter-
mined “bus select” value. Bus shutdown (or shutdown override) can only act
on the inactive bus, and only when the received mode data word matches
the “bus select” value for that bus. When a MC20 mode data word matches
the “bus select” value for the inactive bus, the terminal fulfills shutdown for
the inactive bus, disabling the transmitter and receiver, or transmitter only,
depending on the state of the SDSEL bit in Configuration Register 1. The de-
vice affirms shutdown status by updating bits 15-12 in the BIT Word Register.
When a MC21 mode data word matches the “bus select” value for the inac-
tive bus, the terminal fulfills shutdown override for the inactive bus, enabling
the transmitter (and receiver, if the SDSEL bit in Configuration Register 1 is
logic 0). The device affirms override status by resetting bits 15-12 in the BIT
Word Register.

When the MCOPT4 bit equals zero, unique “bus select” values should be ini-
tialized by the host in the “Bus A Select” register (0x0012) and “Bus B Select”
register (0x0013) for fulfillment of “selected transmitter” shutdown and over-
ride mode commands. When MCOPT4 equals zero, transmitter shutdown (or
shutdown override) automatically occurs when the received mode data value
matches the inactive bus “Bus Select” register.

Below shows device response for “transmitter shutdown” and “override trans-
mitter shutdown” mode code commands for different option configurations:

9 MCOPT4
(continued)

R/W 0

The MCOPT4 bit in Configuration Register 2 is logic 0 or 1

In BIT Word
Inactive Bus Tx & Rx

Register, TXSD &

MC4 (or MC5) | Disabled (Enabled). frfr::fn \i’t\t’;’;d RXSD bits updated.
unconditional (only Tx is disabled, unless ’ (only TXSD bit
fulfillment if the SDSEL config. broadcast updated, if the
bit=1) SDSEL config. bit
= 1)
The MCOPT4 bit in Configuration Register 2 is logic 0

MC20 (or MC21)

Inactive Bus Tx & Rx

Status Word

In BIT Word
Register, TXSD &

if mode data Disabled (Enabled). transmitted RXSD bits updated.
value matches (only Tx is disabled, unless ’ (only TXSD bit
“Bus Select” if the SDSEL config. broadcast updated, if the
value bit=1) SDSEL config. bit
= 1)
Mﬁzrgo(g; g"a(t:az” Status Word | In BIT Word
Inactive Bus Tx & Rx | transmitted, Register, TXSD
does NOT match .
p ” status not changed unless & RXSD bits are
Bus Select -
value broadcast static
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Bit No. | Mnemonic | R/W | Reset | Function

The MCOPT4 bit in Configuration Register 2 is logic 1

MC2 r MC21 Inactive Bus Tx & Rx
C20 (or MC21) | Inactive Bus Tx & Status Word In BIT Word
if mode data status NOT changed . .
° transmitted, Register, TXSD
value matches (Host can modify .
“Bus Select” | BUSINH bit in Con unless & RXSD bits are
9 MCOPT4 R/W 0 . . broadcast static
: value figuration Reg 1)
(continued)
MC20 (or MC21
it mo(de data ) Status Word In BIT Word
Inactive Bus Tx & Rx | transmitted, Register, TXSD
does NOT match .
) » status not changed unless & RXSD bits are
Bus Select )
value broadcast static

Mode Code Options 3 and 2.

If both of these bits equal one, the data word received with a valid “synchro-
nize” mode command (MC17) is unconditionally loaded into the Time-Tag
counter. For non-broadcast MC17 commands, the counter load occurs be-
fore status word transmission. If both of these bits equal 0, the external host
assumes responsibility for actions needed to perform “synchronize” duties
upon reception of the valid MC17 “synchronize’mode code command, but
status transmission automatically occurs.

The binary 01 and 10 combinations of the MCOPT3 and MCOPT2 bits sup-
port certain extended subaddressing schemes. If the MCOPT3-MCOPT2
bits equal 01, the received data word is automatically loaded into the Time-
Tag counter if bit 0 of the received data word equals 0. If the MCOPT3-
MCOPT2 bits equal 10, the received data word is automatically loaded into
the Time-Tag counter if bit 0 of the received data word equals 1. For
non-broadcast MC17 commands, the counter load occurs before status word
transmission.

8,7 | MCOPT3:2 | RIW 0

Mode Code Option 1.

If this bit is logic 0, reception of a “transmit vector word” mode command
(MC16) causes automatic reset of the Service Request status bit. The Ser-
6 |MCOPT1 [RW]| 0 |yice Request bitis reset in the Status Word Bits register before status word
transmission begins. If the MCOPT1 bit is logic 1, the external host assumes
responsibility for resetting the Service Request bit in the Status Word Bits
register.

Mode Code Option 0.

If this bit is logic 0, reception of a “reset remote terminal” mode command

5 MCOPTO R/W 0 (MC8) causes automatic assertion of SRST software reset. If non-broadcast
mode command, reset occurs after status word transmission is complete. If
this bit is logic 1, the external host assumes responsibility for actions needed
to perform terminal reset.

4 |- R/W 0 Not Used
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Bit No. | Mnemonic | R/W | Reset | Function

Message Information Word Gap Error / Broadcast Flag.

When GPBCST = 0, bit 13 GAP/BCAST in Receive and Transmit
“Subaddress Message Information Words” on page 71 and Receive and
Transmit “Mode Command Message Information Words” on page 74 is a
3 GPBCST R/W 0 Gap Error flag.

When GPBCST = 1, bit 13 GAP/BCAST in Receive and Transmit
“Subaddress Message Information Words” on page 71 and Receive and
Transmit “Mode Command Message Information Words” on page 74 is a
Broadcast flag.

2 |- R/W 0 Not Used

Disable ping pong DPB pointer toggle when the received valid command is
illegal, or when a message occurs with Busy status.

When DPBTOFF = 0, the DPB buffer pointer never toggles for valid, legal
messages ending in error, but will toggle when the received valid command is
illegal, or when a message occurs with Busy status.

1 DPBTOFF |R/W 0 Setting DPBTOFF = 1 disables ping pong DPB pointer toggle when

the received valid command is illegal, or when a message occurs with
Busy status. Therefore, in the case with DPBTOFF = 1, the DPB bit only
toggles upon completion of a message with successful data transfer. The
complemented DPB bit in the Rx or Tx Control Word will always indicate
the buffer holding the last-transacted “good” data. See “Ping-Pong Data
Buffering” on page 79.

Setting this bit will suppress IRQ interrupt pin assertion for enabled RT
message interrupts if the message is illegal. lllegal messages are defined in
the “Command lllegalization Table” on page 49. Note that a given Rx or Tx
subaddress can contain both legal and illegal word counts. Interrupt assertion
is prevented when commands are received for illegal data word counts.

This option does not affect logging of message interrupts in the Interrupt Log
0 IRQOFF R/W 0 Buffer, so the host can see when such commands were received. \When an
illegal message occurs, an Interrupt Identification Word (1IW) and Time Tag
Word (TTW) are written into the “Interrupt Log Buffer” on page 53 (but

data word locations in the buffer ARE NOT updated. The logged IIW shows
Broadcast, Message Error and or lllegal Message status for such messages.
The IIW matches the format of the “Pending Interrupt Register (0x0006)” on
page 31.

5.3. Operational Status Register (0x0002)

All sixteen register bits are active high. After rising edge on the MR master reset input pin, bits 15 - 8 reflect the state
of input pins RTA4 through RTAO, RTAP, LOCK and AUTOEN; register bits 7 - 3 are reset to logic 0 state. Register bits
8 - 0 are always read-only. If the register’s LOCK bit is logic 0, bits 15 - 9 are read-write but cannot be written unless
STEX in Configuration Register 1 is low. If the register LOCK bit is logic 1, bits 15 - 9 are is read-only. Once the LOCK
bit is set, unlock requires a new MR master reset assertion with the LOCK input pin at logic O state.
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NOTE: ‘Reset refers to bit value following Master Reset (W). The value “PIN” denotes the bit is set to the
value of the corresponding pin following Master Reset. This register is unaffected by software reset.

Bit No. | Mnemonic | R/W'| Reset | Function

15-11 RTA4 -0 |R/W PIN Remote Terminal Address bits 4 - 0.

Remote Terminal Address Parity.

These bits contain the active remote terminal address. After a rising edge
on the MR master reset input signal, these bits reflect the state of the

10 RTAP RW | PIN | RTA4 - 0 and RTAP input pins. When the register LOCK bit is high, these
bits are read-only. When the register LOCK bit is low (and STEX in Con-
figuration Register 1 equals 0) auto-initialization (see bit 8) or the host can
overwrite these bits to change the terminal address and parity.

Terminal Address Lock.

After a rising edge on the MR master reset input signal, this bit reflects the
9 LOCK RW | PIN |[state of the LOCK input pin. When the LOCK bit is high, this bit is read-only.
When LOCK is low (and STEX in Configuration Register 1 equals 0) auto-
initialization (see bit 8) or the host can write this bit to logic 1 to lock the
active terminal address.

Auto-Initialize Enable.

This read-only bit reflects the state of the AUTOEN input pin that applied at
the rising edge on the MR master reset input signal. If the register AUTOEN
bit is high, device auto-initialization was performed following MR reset.

8 AUTOEN R PIN [ When auto-initialization is complete, the device waits for the host to as-
sert the STEX bit in Configuration Register 1 to enable terminal operation.
Auto-initialization of the Control Register can optionally set STEX to begin
terminal operation without host assistance. See section entitled “Reset and
Initialization” for details.

Ready status.

This read-only bit reflects the state of the output pin READY and is cleared
7 READY R 0 on reset. The bit is asserted after post-reset internal terminal initialization is
complete, indicating that shared RAM is ready to accept configuration data
from the host.

Active status.

When set, this read-only bit indicates the terminal is presently processing
6 ACTIVE R 0 a message. This bit reflects the state of output pin ACTIVE and is cleared
on reset. Note: Ths bit and the corresponding output pin are asserted upon
valid command detection and negated when command processing is com-
pleted.
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Bit No. | Mnemonic | R/W'| Reset | Function

Mode Code Command Type Flags (No-Data, Receive-Data and Transmit-
Data).

These three bits reflect the state of the command stored in the Current
Command Register, 0x0003:

Current Com-
Current Command Type MCND | MCRD | MCTD mand Word
Subaddress,
MCND f;‘;:)ddress (not mode 0 0 0 |transmitor
54,3 |MCRD R 0 receive
MCTD MCO to MC15,
Mode code (no data word) 1 0 0 T/R bit equals 1
. MC16 to MC31,
Mode code (receive data) 0 1 0 T/R bit equals 0
: MC16 to MC31,
Mode code (transmit data) 0 0 1 T/R bit equals 1
Mode code (undefined, no 1 1 y MCO to MC15,
data) T/R bit equals 0

RT Address Parity Fail.

2 RTAPE R 0 This bit is set when Remote Terminal address parity error is present. The bit
is low when correct odd parity applies to the terminal address latched in bits
15-10. This bit is high when parity error is present.

EEPROM Checksum Fail.

This bit only applies when auto-initialization is enabled. While performing
1 EECKF R 0 auto-initialization, this bit is set if the checksum tallied from read EEPROM
data doesn’t match the checksum value stored in EEPROM. This failure
also sets bit 1 in the Built-In Test Word Register (0x0014).

RAM Initialization Fail.

This bit only applies when auto-initialization is enabled. While performing

0 RAMIF R 0 initialization, this bit is set if a write-then-read RAM value doesn’t match its
counterpart location in the serial EEPROM. This failure also sets bit 1 in the
Built-In Test Word Register (0x0014).

5.4. Current Command Register (0x0003)

This 16-bit register is Read-Only and is fully maintained by the device.

———— CURRENT COMMAND 150 ——
Lclclcfclc]cfefc]cfcle]c]c]c]c]c]
MSB 15 14 1312 1110 9 8 7 6 5 4 3 2 1 0 LSB

NOTE: ‘Reset refers to bit value following Master Reset (W). This register is unaffected by software reset.
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Bit No. | Mnemonic | R/W | Reset | Function

Current Command Word.

15-0 CC15:0 R 0 This register contains the last valid command received over either MIL-
STD-1553 bus. This register is updated 5us after the ACTIVE output is as-
serted. Bit 15 is MSB.

5.5. Current Control Word Address Register (0x0004)

This 16-bit register is Read-Only and is fully maintained by the device.

— CURRENT CONTROL WORD ADDRESS 15:0 —/

[alalafalalafalalafalalafalalafa]
MSB 15 14 1312 1110 9 8 7 6 5 4 3 2 1 0 LSB

NOTE: ‘Reseft refers to bit value following Master Reset (MR). This register is unaffected by software reset.

Bit No. | Mnemonic | R/W | Reset | Function

Current Control Word Address Register

This register contains the address for the descriptor table Control Word cor-
15-0 ccwi1s0 | R 0 responding to the current command stored in the Current Command Register
(0x0003). This register is updated 5us after the ACTIVE output is asserted.
Bit 15 is MSB. Also see “Current Message Information Word Address” regis-
ter, OXO00A.

5.6. Descriptor Table Base Address Register (0x0005)

— DESCRIPTOR TABLE BASE ADDRESS 15:0 —/

Lofala[alalafafofofofojofo]o]ofo]
MSB 15 14 1312 110 9 8 7 6 5 4 3 2 1 0 LSB

This 16-bit register is Read-Write and is fully maintained by the host. This register is loaded with 0x0200 after MR
pin master reset or SRST software reset. The host maintains this register to specify the starting address for the
Descriptor Table. For fast context switching, the host may initialize multiple Descriptor Tables, then update this register
to load the new base address when the active Descriptor Table changes. The base address must be chosen with bits
7:0 = 00000000. These bits (and the highest address bit) cannot be set in the register. The primary Descriptor Table
(enabled at reset) should reside at address space 0x0200 to OxO3FF. Other tables (if used) could begin at address
multiples of 0x0200, like 0x0400 and 0x0600. Bit 15 and bits 8:0 cannot be set and will always read logic 0. Thus a
value written by the host must equal or exceed 0x200.

5.7. Pending Interrupt Register (0x0006)

This 16-bit register is Read-Only. If the corresponding bit is set in the Interrupt Enable Register when a predetermined
interrupt-causing event occurs, these actions occur: (1) a pending interrupt bit is set in this register, (2) the INTMES
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or INTHW output is asserted, depending on interrupt type, (3) the interrupt is registered in the Interrupt Log. If the cor-
responding bit is reset in the Interrupt Enable Register when a predetermined interrupt-causing event occurs, there is
no reaction. To simplify host interrupt management, when the host reads this register, the Pending Interrupt Register
automatically resets to 0x0000. For further information on interrupt behavior, also see descriptions for Interrupt Enable
register and Interrupt Log Address register, and refer to the later section entitled “Interrupt Management”.

A\
L Ixpd ] [T PP ]

mMSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

NOTE: ‘Reset refers to bit value following Master Reset (MR). This register is unaffected by software reset.

Bit No. | Mnemonic | R/\W | Reset | Function

Index Equal Zero Interrupt.

If the IXEQZ bit is set in the Interrupt Enable register and the subaddress
descriptor Control Word allows the IXEQZ interrupt, this bit is asserted for (a)
15 | IXEQZ R 0 | subaddresses using indexed buffer mode when the index decrements from 1
to 0, or (b) subaddresses using circular buffer modes when the pre-determined
number of messages has been transacted. The INTMES output is asserted
and the Interrupt Log is updated.

Interrupt When Accessed.

If the IWA bit is set in the Interrupt Enable register and the subaddress de-

14 IWA R 0 scriptor Control Word allows the IWA interrupt, this bit is asserted each time a
valid legal message is transacted for the subaddress. The INTMES output is
asserted and the Interrupt Log is updated.

Broadcast Command Received Interrupt.

If the IBR bit is set in the Interrupt Enable register and the subaddress de-

13 IBR R 0 scriptor Control Word allows the IBR interrupt, this bit is asserted each time a
valid legal broadcast message is transacted for the subaddress. The INTMES
output is asserted and the Interrupt Log is updated.

12,11 | ==—-- R 0 Not used.

Message Error Interrupt.

If the MERR bit is set in the Interrupt Enable register, this bit is asserted when
10 | MERR R 0 | a message error is detected. Errors can be caused by Manchester encoding
problems or protocol errors. The INTMES output is asserted and the Interrupt
Log is updated.

9 |- R 0 Not used.

lllegal Command Interrupt.

If the ILCMD bit is set in the Interrupt Enable register, this bit is asserted each
8 ILCMD R 0 time an illegal message (determined by the lllegalization Table) occurs for a
new command. The INTMES output is asserted and the Interrupt Log is up-
dated. See section “lllegalization Table” for additional information.
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Bit No. | Mnemonic | R/W | Reset | Function

SPI Fail Interrupt (HI-6121 only).

The HI-6121 uses a SPI interface for host access. The device operates in SPI
7 SPIFAIL R 0 Slave mode. If the SPIFAIL bit is set in the Interrupt Enable register, this bit
is asserted each time an incorrect number of SCK clocks occurs during SPI
chip select assertion, The INTHW output is asserted and the Interrupt Log is
updated.

Loopback Fail Bus A and Loopback Fail Bus B Interrupts.

During all transmitted command responses, the device compares words trans-
LBFA, R 0 mitted to the received and decoded words detected on the bus. If the LBFA or
LBFB LBFB bit is set in the Interrupt Enable register, this bit is asserted each time
this loopback detects mismatch. The INTMES output is asserted and the Inter-
rupt Log is updated.

6,5

Time-Tag Interrupt 1.

If the TTINT1 bit is set in the Interrupt Enable register, this bit is asserted each
4 TTINT1 R 0 time the free-running Time-Tag counter value matches the value stored in the

Time-Tag Utility Register. The INTHW output is asserted and the Interrupt Log
is updated.

Time-Tag Interrupt 0.

3 TTINTO R 0 If the TTINTO bit is set in the Interrupt Enable register, this bit is asserted each
time the free-running Time-Tag counter value rolls over from full count OXFFFF
to 0x0000. The INTHW output is asserted and the Interrupt Log is updated.

RT Address Parity Fail Interrupt.

This bit is asserted when RT address and parity bits latched in the Operational
Status Register do not exhibit odd parity (odd number of bits having logic 1

2 | RTAPF R 0 | state). Because the RTAPF bit is always set in the Interrupt Enable register,
the INTHW output is asserted and the Interrupt Log is updated. When par-

ity error occurs, the RT will not begin operation, regardless of the state of the
Control Register STEX bit.

Initialization EEPROM Checksum Fail Interrupt.

1 EECKF R 0 This bit is asserted if serial EEPROM checksum failure occurs during auto-
initialization. Because the EECKEF bit is always set in the Interrupt Enable
register, the INTHW output is asserted and the Interrupt Log is updated.

RAM Initialization Fail Interrupt.

This bit is asserted after auto-initialization if an initialized RAM location does
0 | RAMIF R 0 | not match its 2 corresponding serial EEPROM locations. Because the RAMIF
bit is always set in the Interrupt Enable register, the INTHW output is asserted
and the Interrupt Log is updated.

5.8. 1553 Status Word Bits Register (0x0007)

This 16-bit register is Read-Write and is fully maintained by the host. All bits are active high. Bits set in this register are
reflected in the outgoing MIL-STD-1553 status word.
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[ ToJoJoJoJo] | ToJoJoJo] T JoJ | * STATUS BIT AUTOMATICALLY
CONTROLLED BY DEVICE

MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

The”’dynamic bus control acceptance” bit is not implemented; this device cannot function as bus controller. The host
controls the Instrumentation, Busy, Terminal Flag, Service Request and Subsystem Flag status word bits by writing to
bits 9:0 in this register. Remote terminal status word responses reflects the assertion of these register bits until negated
by the host, unless the Immediate Clear function (bit 15) is enabled. The position of register bits 4 and 10 correspond
to the Broadcast Command Received (BCR) and Message Error (ME) bits in the terminal status word. Transmit state
for the BCR and ME bits in the terminal’s status word is controlled by the device, based on prior command transac-
tions. This pair of register bits cannot be set by a host write operation and always read back logic 0, so do not reflect
the true status of these status flags.

NOTE: ‘Reset refers to bit value following either Master Reset (W) or software reset.

Bit No. | Mnemonic | R/W'| Reset | Function

Transmit (Once) and Clear.

When this bit is set, the register is cleared after any set bits 0-9 are used
once in a transmitted status word. This bit does not affect operation of the
15 TXANDCLR | RW 0 Transmit Status Word and Transmit Last Command mode codes. Example:
Transaction of a valid legal command with the INST and TXANDCLR bits
asserted results in status word transmission with the Instrumentation bit
set. If the following command is Transmit Status or Transmit Last Com-
mand mode code, the Instrumentation bit remains set.

14-10 | -—--- R 0 Not used, these bits cannot be set.

Instrumentation.

When this bit is asserted, the Instrumentation status bit is set.

Service Request.
8 SVCREQ R/W 0 S ] .
When this bit is asserted, the Service Request status bit is set.

7-4 | ----- R 0 Not used, these bits cannot be set.

Busy (global).

When this bit is asserted, the device asserts Busy bit in status response for
all valid commands. Instead of globally enabling Busy status for all com-
mands here, the host can assert Busy status for selected commands by
asserting the Busy bit in descriptor table Control Words for the individual
commands. When response to a command conveys Busy status, the
device suppresses transmission of data words that would normally accom-
pany status transmission. For any message transacted with Busy status,
the WASBUSY flag is asserted in the stored Message Information Word.

3 BUSY R/W 0
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Bit No. | Mnemonic R/W| Reset | Function

Subsystem Flag.

This register bit is logically ORed with the SSYSF input pin. If either SSYSF
register bit or SSYSF pin is asserted, the SSYSF Subsystem Flag status

2 | SSYSF RW/| 0 |bpitis set. If the Configuration Register 2 MCOPT1 bit equals 0, reception of
a “transmit vector word” mode command (MC16) causes automatic reset
of the SSYSF status bit in this register; when this occurs, the register bit is
reset before status word transmission begins.

1 |- R 0 Not used, this bit cannot be set.

Terminal Flag.
0 TF R/W 0
When this bit is asserted, the Terminal Flag status bit is set.

5.9. Time-Tag Register (0x0008)

This register is Read Only and is cleared after MR pin Master Reset or SRST software reset. Reads to this
register address return the current value of the free running 16-bit Time Tag counter. Counter resolution is programmed
by TTCK2:0 bits in Configuration Register 1. Options are: 2, 4, 8, 16, 32 and 64us, or externally provided clock.

———— TIMETAGCOUNT 150 —
[15]14[13[12[11]10] o[8[ 7]6]5]4]3]|2]1]0]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

The device automatically resets the Time-Tag count when a “synchronize” mode command without data (MC1) is
received. In addition, the host can reset the Time-Tag count at any time by asserting the RTTAG bit in Configuration
Register 2.

The MCOPT2 and MCOPTS3 bits in Configuration Register 2 allow automatic loading of Time-Tag count using the
data word received with a “synchronize with data” mode command, MC17. If both of these bits equal one, the data
word received with a valid “synchronize” mode command (MC17) is unconditionally loaded into the Time-Tag counter.
For non-broadcast MC17 commands, the counter load occurs before status word transmission. If both MCOPT2 and
MCOPT3 bits equal 0, the external host assumes responsibility for actions needed to perform “synchronize” duties
upon reception of the valid MC17 “synchronize” command, but status transmission automatically occurs.

The binary 01 and 10 combinations of the MCOPT2 and MCOPT3 bits support certain extended subaddressing
schemes. If the MCOPT3-MCOPT?2 bits equal 01, the received data word is automatically loaded into the Time-Tag
counter if the low order bit of the received data word (bit 0) equals 0. If the MCOPT3-MCOPT2 bits equal 10, the re-
ceived data word is automatically loaded into the Time-Tag counter if the low order bit of the received data word (bit 0)
equals 1. For non-broadcast MC17 commands, the counter load occurs before status word transmission.

5.10. Interrupt Log Address Register (0x0009)

This 16-bit register is Read-Only and is fully maintained by HI-6120/21 logic. The register contains 0x0040 after MR
pin master reset but is not affected by SRST software reset. Bits 7:0 contain an address pointer for the 32-word
Interrupt Log Buffer located in shared RAM. The value in Interrupt Log Address register bits 7:0 indicates the storage
address where interrupt information words will be stored for the next occurring interrupt, 0x40 - Ox5E. The value is
always even since two words are stored for each interrupt.
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Bits 15:8 contain a count value for the number of interrupts logged (0 - 255) since the Interrupt Log Address Register
was last read. The count increment stops at 255. Bits 15:8 are reset automatically after this register is read by the host.

INTERRUPT INTERRUPT LOG
M COUNT7.0 1 [ ADDRESS7:0 1
[clclclcfcfclclclofr]ofa]a[a[a]o]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

To help the host process interrupts, the device maintains information from the 16 most recent interrupts in a 32-word
ring buffer in shared RAM, found at address range 0x0040 to OxO05F. Each interrupt stores two information words:
the Interrupt Identification Word (IIW) identifies the interrupt type(s) that occurred; the Interrupt Address Word (IAW)
identifies the interrupt source. For interrupts that result from message processing, the IAW contains the 16-bit address
of the command’s Control Word in the Descriptor Table. For hardware interrupts, the IAW value is 0x0000.

After MR master reset, the device automatically resets this register to 0x0040, an interrupt count of zero and log ad-
dress of 0x40. During terminal operation, the host can read bits 15:8 to see the number of interrupts logged in the
buffer since the last read operation upon the register. Information words for the sixteenth interrupt are stored in buffer
addresses 0x005E and 0x005F, and the Interrupt Log Address “rolls over” to read 0x40, where interrupt information for
the seventeenth interrupt will be stored. For further information on interrupts, see descriptions for the Interrupt Enable
register, the Pending Interrupt register, and see the later section entitled “Interrupt Management”.

5.11. Current Message Information Word Address Register (0x000A)

This 16-bit register is Read-Only and is fully maintained by the device. This register is cleared after MR pin master
reset, but is not affected by SRST software reset. Also see “Current Control Word Address” register, 0x0004.

— CURRENT MSG INFO WORD ADDRESS 15:0 —/

[alalafalalafalalafalalafalalafa]
MSB 15 14 1312 1110 9 8 7 6 5 4 3 2 1 0 LSB

NOTE: ‘Reset’ refers to bit value following Master Reset (W). This register is unaffected by software reset.

Bit No. | Mnemonic | R/W | Reset | Function

Current Message Information Word Address Register

This register contains the data buffer address for the last command’s Mes-
15-0 | MIWA15:0 [RIW| 0 [ sage Information Word, or MIW, corresponding to the current command stored
in the Current Command Register (0x0003). This register is updated 5us after
the ACTIVE output is asserted. Bit 15 is MSB.

5.12. Memory Address Pointer Register (HI-6121 only) (0x000F)

This register is Read-Write and is cleared after MR pin master reset, but is not affected by SRST software
reset. This register is maintained by the host. The contained value is a memory address used when fulfilling RAM or
register read or write operations via the HI-6121 Serial Peripheral Interface (SPI). See data sheet section, "Host Serial
Peripheral Interface (SPI)” for further details. For HI-6120 devices, writes to this address have no effect; the address
reads back 0x0000 if a host read cycle occurs.
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|
———— MEMORY ADDRESS 150 ——
|15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0|

MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

5.13. Interrupt Enable Register (0x0010)

This 16-bit register is Read-Write (except bits 2-0 are read only) and is fully maintained by the host. All bits are active
high. For further information on interrupts, see descriptions for the Pending Interrupt and Interrupt Log Address regis-
ters, and refer to the later section entitled “Interrupt Management”.

N\% & o4&
\w@of“«? @‘gg @gﬁg‘i é’\\é’\qz 2 Q\
LD IxIxDIxE L |1|1|1|
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 LSB

An interrupt type is globally disabled when the corresponding bit in this register is reset. This allows the external host
or subsystem to temporarily disable interrupt servicing for some or all interrupts. While an interrupt enable bit is ne-
gated, the terminal does not generate an interrupt output signal for the corresponding interrupt event. Note: Asserting
an interrupt bit in this register after an event occurs does not generate an interrupt for that event. For some interrupts
that result from message processing, interrupt enable bits in a each command’s descriptor Control Word act in combi-
nation with settings in this register to respond appropriately to interrupt-causing events.

NOTE: ‘Reset refers to bit value following Master Reset (MR). This register is unaffected by software reset.

Bit No. | Mnemonic R/W| Reset | Function

Index Equal Zero Interrupt.

When this bit is asserted, interrupts are globally enabled for (a) subad-
dresses using indexed buffer mode when the index decrements from 1 to
15 IXEQZ R/W 0 0, and (b) subaddresses using a circular buffer mode when the pre-deter-
mined number of messages has been transacted. When this bit is assert-
ed, occurrence of an IXEQZ event (a) or (b) causes INTMES output asser-
tion (if the IXEQZ bit is set in the command’s descriptor Control Word).

Interrupt When Accessed Interrupt.

When this bit is asserted, interrupts are globally enabled for each message
14 IWA R/W 0 occurrence to subaddresses in which the Descriptor Control Word allows
the IWA interrupt. When this bit is asserted, occurrence of an IWA event
causes INTMES output assertion (if the IWA bit is set in the command’s
descriptor Control Word).

Broadcast Command Received Interrupt.

When this bit is asserted, interrupts are globally enabled for each broad-
13 IBR R/W 0 cast message to subaddresses in which the Descriptor Control Word
allows the IBR interrupt. When this bit is asserted, occurrence of an IBR
event causes INTMES output assertion (if the IBR bit is set in the com-
mand’s descriptor Control Word).

1211 |- R/W 0 Not Used.
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Bit No. | Mnemonic R/W| Reset | Function

Message Error Interrupt.

When this bit is high, the INTMES interrupt output is asserted when a mes-
sage error is detected. Errors are caused by Manchester encoding prob-
10 |MERR RW | 0 |lems or protocol errors. Interrupt assertion occurs whenever the terminal
sets the ME “message error” bit in the terminal’s status word. The detected
error type can be found in Message Information Word stored as a result of
message processing.

9 |- R/W 0 Not Used.

lllegal Command Interrupt.

lllegal commands are defined in the lllegalization Table. When enabled, the
ILCMD interrupt is asserted when the lllegalization Table bit corresponding
to the received command is logic 1. The lllegalization Table should

only contain nonzero values when “illegal command detection” is being

8 ILCMD RW/| 0 |applied. When illegal commands are received, the terminal responds by
transmitting status word with ME “message error” flag set; no data words
are transmitted. If this ILCMD bit is high, all illegal commands cause
INTMES interrupt output assertion. See next section entitled “Pending
Interrupt Register” (below) and the section entitled “lllegalization Table” for
further information.

SPI Fail Interrupt (HI-6121 only).

The HI-6121 uses a SPI interface for host access. The device operates in
7 | SPIFAIL RW/| 0 |SPISlave mode. When this bit is high, the INTHW output is asserted and
the Interrupt Log is updated each time an incorrect number of SCK clocks
occurs during SPI chip select assertion.

Loopback Fail Bus A and Loopback Fail Bus B Interrupts.

During all transmitted command responses, the device compares words
6,5 |LBFA,LBFB |RW| 0 [transmitted to the received and decoded words detected on the bus. When
this bit is high, the INTMES output is asserted and the Interrupt Log is
updated each time loopback detects word mismatch.

Time-Tag Interrupt 1.

If this bit is logic 1, the INTHW interrupt output is asserted and the TTINT1
4 | TTINT1 RW ]| 0 |bpitis setin the Pending Interrupt register each time the free-running Time-
Tag counter value matches the value stored in the Time-Tag Utility Regis-
ter.

Time-Tag Interrupt 0.

3 TTINTO R/W 0 If this bit is logic 1, the INTHW interrupt output is asserted and the TTINTO
bit is set in the Pending Interrupt register each time the free-running Time-
Tag counter value rolls over from OxFFFF full count to 0x0000.

RT Address Parity Fail Interrupt.

2 RTAPF R 1 When this bit is high, the INTHW interrupt is asserted when RT address
parity error is detected. This bit is 1 after MR master reset and cannot be
reset by host register write.
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Bit No. | Mnemonic R/W'| Reset | Function

Initialization EEPROM Checksum Fail Interrupt.

1 EECKF R 1 When this bit is high, the INTHW interrupt is asserted if serial EEPROM
checksum failure occurs during auto-initialization. This bit is 1 after MR
master reset and cannot be reset by host register write.

RAM Initialization Fail Interrupt.

When this bit is high, the INTHW interrupt is asserted after auto-initializa-

0 RAMIF R 1 tion if an initialized RAM location does not match its 2 corresponding serial
EEPROM locations. This bit is 1 after MR master reset and cannot be reset
by host register write.

The Interrupt Enable Register lets the host temporarily or permanently disable interrupt servicing for some or all in-
terrupt types. When bits are reset in this register, interrupt output signals are globally disabled for the corresponding
interrupt types. Asserting a bit in the Interrupt Enable register after an event occurs does not generate an interrupt
for that event. The IXEQZ, IWA and IBR interrupts result from message processing. The host can enable or disable
these three interrupt types for individual subaddresses and mode code commands by setting or resetting the IXEQZ,
IWA and IBR bits in descriptor table Control Words corresponding to each subaddress or mode command. While the
ILCMD and MERR interrupts also result from message processing, these interrupts (along with all hardware interrupts)
are globally enabled or disabled, and are unaffected by descriptor table settings. Table gives a summary of settings
and responses to interrupt-causing messages.

Table 6. Settings and Responses to Interrupt-Causing Messages

SETTING RESPONSE

Descriptor Control Word | Interrupt Enable Register | Effect on Corresponding Bit | Is Interrupt Output
IXEQZ, IWA & IBR Bits Bit for Interrupt Type in Pending Interrupt Register | Signal Generated

Reset Don’t Care No Change No

Set Reset No Change No

Set Set Pending Int. Register bit is set Yes

All Interrupts Except Reset No Change No
IXEQZ, IWA & IBR Set Pending Int. Register bit is set Yes

(no Control Word bits)

5.14. Time-Tag Utility Register (0x0011)

This 16-bit register is Read-Write and is fully maintained by the host. This register is cleared after MR pin master
reset, but is not affected by SRST software reset. This register has two functions associated with the free-running
Time-Tag counter:

———— TIMETAGUTILITY150 —
[15]14[13[12[11]10] o[8[ 7]6]5]4]3]|2]1]0]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

Function 1: When Configuration Register 2 is written causing a 0 to 1 transition of the TTLOAD bit, the value contained
in the Time-Tag Utility register is loaded into the Time-Tag counter.

Function 2: If the TTINT1 bit in the Interrupt Enable register is set, the Interrupt Pending register TTINT1 bit is set and
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the INTHW interrupt output is asserted each time the free-running Time-Tag counter value matches the value stored
in the Time-Tag Utility register.

5.15. Bus A Select Register (0x0012)

This 16-bit register is Read-Write and is fully maintained by the host. This register is cleared after MR pin master
reset, but is not affected by SRST software reset. The Bus A Select register is only used when the MCOPT4 bit
in Configuration Register 2 equals 0. This MCOPT4 setting means the device automatically fulfils mode commands
MC20 (decimal) “selected transmitter shutdown” or MC21 “override selected transmitter shutdown”.

— BUS A SELECT REGISTER15:0 —

[15]14[13[12[11]10] o[8[ 7]6]5]4]3]|2]1]0]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

“Transmitter shutdown” or “shutdown override” can only occur for the inactive bus. If either mode command is re-
ceived on Bus B, the inactive bus is Bus A. The device compares the received mode data word to the contents of the
Bus A Select register to determine whether inactive Bus A is selected for “transmitter shutdown” or “transmitter shut-
down override”. (Bus shutdown or shutdown override can only occur for the inactive bus.) If the data word matches
the value stored in the Bus A Select register and MCOPT4 equals 0, the device automatically fulfills MC20 “transmitter
shutdown” or MC21 “shutdown override” without host assistance: If the mode command received was MC20, the
Transmit Shutdown A bit in the built-in test (BIT) word is asserted. If mode command MC21 was received, the Transmit
Shutdown A bit in the BIT Word is negated. Refer to Configuration Register 2 description of MCOPT4 bit for additional
details.

5.16. Bus B Select Register (0x0013)

This 16-bit register is Read-Write and is fully maintained by the host. This register is cleared after MR pin master
reset, but is not affected by SRST software reset. The Bus B Select register is only used when the MCOPT4 bit
in Configuration Register 2 equals 0. This MCOPT4 setting means the device automatically fulfils mode commands
MC20 (decimal) “selected transmitter shutdown” or MC21 “override selected transmitter shutdown”.

——— BUSB SELECT REGISTER15:0 ———
|15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0|
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

“Transmit shutdown” or “shutdown override” can only occur for the inactive bus. If either mode command is received
on Bus A, the inactive bus is Bus B. The device compares the received mode data word to the contents of the Bus B
Select register to determine whether inactive Bus B is selected for “transmitter shutdown” or “transmitter shutdown
override”. If the data word matches the value stored in the Bus B Select register and MCOPT4 equals 0, the device
automatically fulfills MC20 “transmit shutdown” or MC21 “shutdown override” without host assistance: If the mode
command received was MC20, the Transmit Shutdown B bit in the built-in test (BIT) word is asserted. If mode com-
mand MC21 was received, the Transmit Shutdown B bit in the BIT Word is negated. Refer to Configuration Register
2 description of MCOPT4 bit for additional details.

5.17. Built-in Test Word Register (0x0014)

Bits 4-11 in this 16-bit register are read-write, the remaining bits are read-only. The ten assigned bits are written by
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the device when predetermined events occur. The host may overwrite the device-written bits 5 and 4. After MR pin
master reset, bits 13-12, 5-4 and 0 are reset. Bits 15-14 will be set if the corresponding TXINHA or TXINHB input pins
are high. Bits 3-1 will be set if RT address parity error, or post-MR memory test or auto-initialization failure occurred.

UNASSIGNED BITS
PP & ARE USER DEFINED v ,\<</\\§<< <

AR > &

mMSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

If the ALTBITW option bit in Configuration Register 2 is zero when a valid “transmit BIT word” mode command (MC19)
is received, the current value in this register is transmitted as the mode data word in the terminal response. The value
is also copied to the assigned data buffer for MC19, after mode command fulfillment.

NOTE: ‘Reset’ refers to bit value following Master Reset (MR). The value “PIN” denotes the bit is set to the
value of the corresponding pin following Master Reset. The bit value following software reset is unchanged
unless specifically indicated by an “SR” value.

Bit No. | Mnemonic | R/W| Reset | Function

Transmitter A Shutdown.
Transmitter B Shutdown.

These read-only bits are set when the corresponding bus transmitter was
15 | TXASD R PIN | disabled by assertion of the bus TXINHA or TXINHB input pin, or by fulfill-
14 | TXBSD SR =PIN | ment of a “transmitter shutdown” mode command MC4 or MC20. Refer to
the description for the SDSEL bit in Configuration Register 1 and the de-
scription for the MCOPT4 bit in Configuration Register 2 for further informa-
tion.

Receiver A Shutdown.
Receiver B Shutdown.

13 RXASD 0 These read-only bits are set when the corresponding bus receiver was

12 RXBSD sr=0 |[disabled concurrently with the bus transmitter by a “transmitter shutdown”
mode command MC4 or MC20. Refer to the description for the SDSEL bit in
Configuration Register 1 and the description for the MCOPT4 bit in Configu-
ration Register 2 for further information.

1-6 |- R/W 0 User defined. Host can write any value.

5 BLBFA R 0 Built-In-Self-Test (BIST) Loopback Fail Bus A (see Section 5.20).

SR=0 | This bit is set if Bus A loopback failure error occurs during built-in self-test.
0 BIST Loopback Fail Bus B (see Section 5.20).

4 BLBFB R L

SR=0 | This bit is set if Bus B loopback failure error occurs during built-in self-test
BIST Memory Test Fail (see Section 5.20).
s |eMTE R | Test ry ( )

Result | This bit is set if error occurs during built-in self-test for device RAM memory.

RT Address Parity Failure.

This bit is asserted when Operational Status Register bits 15:10 reflect parity
2 RTAPE R Test | error. After MR master reset, bits 15:10 in the Operational Status Register
Result | reflect input pin states, but will be overwritten if subsequent auto-initialization
is performed (if AUTOEN pin is high) and the initialization EEPROM contains
different data for Operational Status Register bits 15:10.
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Bit No. | Mnemonic | R/W| Reset | Function

Auto-Initialization EEPROM Load Fail.

This bit only applies when auto-initialization is enabled (AUTOEN input pin

1 EELF R Test | state equals 1). This bit is set if, after MR master reset, failure occurs when
Result | copying serial EEPROM to registers and RAM. When this occurs, bit 0 or bit
1 will be set in the Operational Status Register (0x0002) to indicate type of
failure.

Terminal Flag Bit Inhibited.

0 This bit is set when the Terminal Flag status bit is disabled while fulfilling
0 TFBINH R sr=0 |an “inhibit terminal flag bit” mode code command (MC6). This bit is reset if
terminal flag status bit disablement is later cancelled by an “override inhibit
terminal flag bit” mode code command (MC7).

5.18. Alternate Built-in Test Word Register (0x0015)

This 16-bit register is Read-Write and is fully maintained by the external host. This register is cleared after MR pin
master reset but is unaffected by SRST software reset.

— ALTERNATE BUILT-IN TEST WORD REGISTER15:0 7

[15]14[13[12[11]10] o[8[ 7]6]5]4]3]|2]1]0]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

If the ALTBITW option bit in Configuration Register 2 equals one when a valid “transmit BIT word” mode command
(MC19) is received, the current value in this register is transmitted as the mode data word in the terminal response.
The value is also copied to the assigned data buffer for MC19, after mode command fulfillment.

5.19. Reserved Register (0x0016)

Register 0x0016 is used for factory testing. It is cleared after MR pin master reset and cannot be written by the
host while the TEST input pin is low.

5.20. Test Control Register (0x0017)

This register controls RAM built-in self-test, and transceiver loopback testing. Bits 0, 1, 8, 9 are Read Only. The re-
maining bits in this register are Read-Write but can be written only when the TEST input pin is high. If TEST = 0, these
bits will read back 0x0000.

This register supports two types of test: Register bits 15 - 8 are used for RAM built-in self test (RAM BIST). Register
bits 7 - 2 are used for transceiver loopback testing (either digital loopback or analog loopback).

<
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Under internal logic control, this device uses one RAM self test (Inc / Dec Test described below) to check internal RAM
memory after MR pin master reset. Test Control Register bits 15 - 8 provide a means for the host to perform RAM
self-test at other times. Register bits 13:11 select RAM test type. Then bit 10 starts the selected RAM test, and bits
9-8 report a pass/fail result after test completion. All tests are destructive, overwriting data present before test com-
mencement.

NOTE: ‘Reset refers to bit value following either Master Reset (W) or software reset.

Bit No. | Mnemonic | R/W | Reset | Function
Full RAM Access Enable.
During normal operation, some bits in certain RAM locations (e.g., Descrip-
15 FRAMA R/W 0 tor Table Control Words) cannot be written by the host. When the FRAMA
bit is asserted, host writes to RAM are unrestricted to permit full testing.
During normal completion, this bit must be reset to logic 0.
RAM BIST Force Failure.
14 |RBFFAIL |R/W | 0 | when this bit is asserted, RAM test failure is forced to verify that RAM BIST
logic is functional.
RAM BIST Select Bits 2-0.
This 3-bit field selects the RAM BIST test mode applied when the RB-
START bit is set:
RBSEL2:0 | Selected RAM Test Test
Time
000 Idle -
001 Pattern Test, described below 14.42ms
010 Write 0x0000 to RAM address range 0x0000 - 170us
Ox7FFF
13,12,11 | RBSEL2:0 |[R/W 0
Read and verify 0x0000 over RAM address range
0T | 0x0000 - 0x7FFF 500us
Write OXFFFF to RAM address range 0x0000 -
100 OX7FEF 170ps
Read and verify OXFFFF over RAM address range
10T | 0x0000 - 0x7FFF 500us
110 Inc / Dec Test performs only steps 5 - 8 of the Pat- 1.32ms
tern Test below
111 Idle -
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Bit No. | Mnemonic | R/W'| Reset | Function

Description of the RAM BIST “PATTERN” test selected when register
bits
RBSEL2:0 = 001:

Note: Test read /write accesses to addresses 0x0000 - 0x001F involve 32
RAM locations not accessible to the host. These accesses do not affect the
host-accessible registers, overlaying the same address range.

1. Write 0x0000 to all RAM locations, 0x0000 through Ox7FFF.
2. Repeat the following sequence for each RAM location from 0x00000
through Ox7FFF:

Read and verify 0x0000

Write then read and verify 0x5555

Write then read and verify OXAAAA

Write then read and verify 0x3333

Write then read and verify OxCCCC

Write then read and verify OxOFOF

Write then read and verify OxFOFO

Write then read and verify OxO0FF

Write then read and verify OxFF0O

Write 0x0000 then increment RAM address and go to step (a)

T TS@Tme 00T

13,12,11 | RBSEL2:0 |[R/W 0

(continued) 3. Write OXFFFF to all RAM locations, 0x0000 through Ox7FFF

4. Repeat the following sequence for each RAM location from 0x00000
through Ox7FFF:

Read and verify OxFFFF

Write then read and verify 0x5555

Write then read and verify 0OXAAAA

Write then read and verify 0x3333

Write then read and verify 0OXCCCC

Write then read and verify OxOFOF

Write then read and verify OxFOFO

Write then read and verify OxOOFF

Write then read and verify OxFF0O0

Write OxFFFFthen increment RAM address and go to step (a)

ST SQ@ ™0 o0 T

5. Write each cell’s memory address into each RAM location from 0x00020
to OX7FFF.

6. Read each memory location from 0x00000 to Ox7FFF and verify it con-
tains its address.

7. Write 1s complement of each cell's memory address, into each RAM
location (same addr range).

8. Read each memory location and verify it contains the 1s complement of
its address.

RAM BIST Start.

Writing logic 1 to this bit initiates the RAM BIST test selected by register
10 RBSTRT R/W 0 bits RBSEL2:0. The RBSTRT bit can only be set if the TEST input pin

is high and if register bit 15 is already asserted. This bit is automatically
cleared upon test completion. Register bits 9-8 indicate pass / fail test
result.
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Bit No. | Mnemonic | R/W| Reset | Function

RAM BIST Pass.

9 RBPASS R 0 | Device logic asserts this bit when the selected RAM test completes without
error. This bit is automatically cleared when RBSTRT bit 10 is set.

RAM BIST Fail.

Device logic asserts this bit when failure occurs while performing the
selected RAM test. This bit is automatically cleared when RBSTRT bit 10
is set. When BIST failure occurs, a clue to the failing RAM address can

) RBFAIL R 0 be read at register address 0x001E. For speed, the RAM BIST concur-
rently tests 4 quadrants of the RAM address range, in parallel. If test
failure occurs, register address 0x001E contains the RAM address be-

ing tested in the lowest RAM quadrant. Actual failure will occur in any of
these four locations: at RAM address “ADDR” stored in register 0x001E, or
ADDR+0x2000, or ADDR+0x4000 or ADDR+0x6000.

76 |---- R 0 Not Used. These bits cannot be set. A READ will return 0x0000.

Loopback Test Analog.

The device supports either digital or analog loopback testing for either bus
transceiver. When the LBALOG bit is low, digital loopback is selected and
5 LBALOG [R/W | 0 [nodatais transmitted onto the selected external MIL-STD-1553 bus. When
the LBALOG bit is high, analog loopback is selected and a test word is
transmitted onto and received from the selected external MIL-STD-1553
bus.

Loopback Test Word Sync Select.

4 LBSYNC RW/| o [Whenthe LBSYNC bitis high, the loopback test word is transmitted with
command sync. When the LBSYNC bit is low, the loopback test word is
transmitted with data sync.

Loopback Test Bus Select.

3 LBBUSEL [R/W | 0 [when this bit is low, loopback testing occurs on Bus A. When this bit is
high, loopback testing occurs on Bus B.

Loopback Test Start.

Writing logic 1 to this bit initiates the loopback test selected by register bits
2 LBSTART [R/W | 0 |3 4and5. The LBSTRT bit can only be set if the external TEST pin is al-
ready asserted, and is automatically cleared upon test completion. Register
bits 1,0 indicate pass / fail test result.

Loopback Test Pass.

1 LBPASS R 0 Device logic asserts this bit when the selected Loopback test completes
without error. This bit is automatically cleared when LBSTART bit 2 is set.

Loopback Test Fail.

Device logic asserts this bit when failure occurs while performing the

0 LBFAIL R 0 | selected loopback test. Failure is comprised of Manchester encoding error,
parity error, wrong sync type or data mismatch. This bit is automatically
cleared when LBSTART bit 2 is set.
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5.21. Loopback Test Transmit Data Register (0x0018)

This 16-bit register is Read-Write and is fully maintained by the host. This register is cleared after MR pin master
reset, but is not affected by SRST software reset. The value contained in this register is used when performing
digital loopback testing. See “Test Control Register (0x0017)”, for additional information.

— LOOPBACK TEST TRANSMIT DATA REGISTER15:0 7

[15]14[13]12[11]10] o[8[ 7]6]5]4]3]|2]1]0]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

5.22. Loopback Test Receive Data Register (0x0019)

This 16-bit register is Read-Only. This register is cleared after MR pin master reset, but is not affected by SRST
software reset. Data is written to this register when performing digital loopback testing. See “Test Control Register
(0x0017)”, for additional information.

— LOOPBACK TEST RECEIVE DATA REGISTER15:0 7

[15]14[13]12[11]10] o[8[ 7]6]5]4]3]|2]1]0]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB
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6. COMMAND RESPONSES

A brief review of MIL-STD-1553 commands and re-
sponses is appropriate here to establish terminology
used in the rest of this data sheet. Shown in Figure 3,
each command word is comprised of a sync field, three
5-bit data fields, a single bit denoting Transmit / Receive
direction and ends with a parity bit. The hardware de-
coder uses the sync field to determine word type (com-
mand vs. data). Word validity is based on proper sync
encoding, Manchester Il encoding, correct bit count and
correct odd parity for the 16 data bits. Once a valid word
with command sync is found, the sync and parity are
stripped before the command’s 16 data bits are stored
for further processing.

Command TR Word Count
Sync Bit Field *
Terminal Subaddress Parity
Address (SA) Field Bit
Field

*Word Count field is replaced by Mode Code
field when the SA field equals 0x00 or Ox1F

Figure 3. MIL-STD-1553 Command Word
Structure

A “valid command” can be specifically addressed to the
individual HI-6120 terminal (the command word’s em-
bedded Terminal Address field matches the terminal
address latched in the Operational Status register) or
can be a “broadcast command” addressed to all termi-
nals. Broadcast commands are always addressed to RT
address 31 (0x1F). In systems where broadcast com-
mands are disallowed, RT31 is not used as a conven-
tional terminal address. When set, the BCSTINV bit in
Configuration Register 1 renders RT31 commands as
“invalid”: broadcast commands are indistinguishable
from commands addressed to other terminals. Invalid
commands are simply disregarded.

When the command word’s 5-bit SA (subaddress) field
is in the range of 1 to 30 (0x01 to 0x1E) the command is
considered a “subaddress command”. The terminal will
either receive or transmit data words, and “direction” is
specified by the command’s T/R bit. The number of data
words transacted is specified in the 5-bit word count
field, ranging from 1 to 32 words. Thirty-two data words
is represented when the word count field equals 0x00.

When the command’s 5-bit subaddress field equals 0 or
31 (0x1F) a “mode code” command is indicated; the low
order five bits no longer specify a word count, instead
they convey a mode code value. This data sheet refers

to mode code commands by the mode code number. For
example, a mode command with 5-bit mode code field
of 0x10 is called MC16, and the full range of mode code
values is MCO through MC31 (decimal).

Mode codes MC16 through MC31 (0x10 through 0x1F)
have a single associated data word. When the command
T/R bit equals 0, the data word is contiguous with the
command word and received by the RT. When the com-
mand’s T/R bit equals 1, the data word is transmitted by
the RT, following the terminal’s transmitted status word.

Mode codes MCO through MC15 (0xOF) do not have as-
sociated data words. For these 16 commands, the com-
mand T/R bit does not specify “direction”. These com-
mands must be transmitted with T/R bit equal to 1. If the
T/R bit is 0, the mode command is “undefined”.

Twenty-two mode commands are “undefined mode com-
mands ” in MIL-STD-1553B:

Mode Codes 0 through 15 with T/R bit = 0
Mode Codes16, 18 and19 with T/R bit =0
Mode Codes 17, 20 and 21 with T/R bit = 1

The UMCINV bit in Configuration Register 1 determines
how these undefined mode commands are handled
by the HI-6120/21. If the UMCINV configuration bit
equals 1, the undefined mode commands are treated as
invalid. They are not recognized by the device. There is
no terminal response and status is not updated. If the
UMCINV configuration bit equals 0, the 22 undefined
mode commands are considered valid; this is the
default condition following reset. For this case, terminal
response depends on whether or not the application
uses “illegal command detection.”

If illegal command detection is not used, all lllegal-
ization Table entries should be logic 0, including the 22
entries for these undefined commands. (The lllegaliza-
tion Table is fully described in Section 7 on page 49.
After MR reset, all entries equal logic 0.) The terminal
responds “in form”, transmitting clear status (and a sin-
gle mode data word if the command is MC17, MC20 or

MC21 with T/R bit = 1). Terminal status is updated.

If illegal command detection applies, the lllegalization
Table entries for these 22 undefined commands should
be initialized to logic 1. In this case, the terminal will re-
spond with status word only, with Message Error bit set.
No mode data word is transmitted. Terminal status is up-
dated.

Twenty-seven mode codes are considered “reserved” in
MIL-STD-1553B:
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Mode Codes 9 through 15 with T/R bit = 1
Mode Codes 22 through 31 with T/R bit = 1
Mode Codes 22 through 31 with T/R bit=0

Treatment of these reserved mode commands depends
on their respective lllegalization Table entries. As de-
scribed above for undefined mode commands, response
depends on whether or not illegal command detection
applies.

Any mode commands notimplemented in the HI-6120/21
terminal should be treated the same as reserved mode
commands. For example, command MCO (with T/R = 1)
is probably unimplemented because the HI-6120 does
not have provisions for accepting “dynamic bus control”.

The important point is that “illegal command detection”
should be universally applied (or not applied) when set-
ting up a HI-6120/21 Remote Terminal application. Here
are the two options:

Not using lllegal command detection. The HI-6120/21
lllegalization Table is left in its default state (all locations
equal to MR post-reset 0x0000). The terminal responds
“in form” to all valid commands, whether legal or illegal.

Using illegal command detection. The HI-6120/21 II-
legalization Table is initialized by the host to implement
“illegal command detection”. The host sets bits for all
illegal commands. This generally includes the reserved
and unimplemented mode commands, unimplemented
subaddresses (or specific word counts, T/R bit states,
and/or broadcast vs. non-broadcast status within subad-
dresses). Treatment for the undefined mode commands
depends on UMCINYV bit.

The host defines terminal response for all individual
commands by initializing the Descriptor Table, fully de-
scribed later. At this point, a few comments about the
Descriptor Table are appropriate.

The command SA (subaddress) field has a range of 0
to 31 (Ox1F). When SA is in the range 1 to 30 (Ox1E),
the command is a transmit or receive “subaddress com-
mand”. The number of data words transmitted or re-
ceived is expressed in the low order 5 bits. When SA
equals 0 or 31 (0x1F) the command is a mode com-
mand and the mode code value is expressed in the low
order 5 bits.

For each subaddress, separate table “descriptor blocks”
for transmit and receive commands permit different data
buffering to be applied. The host initializes the table so
each transmit-subaddress and each receive-subad-
dress uses one of four methods for storing message
data. During table initialization, memory is allocated in
shared RAM for storing message data according to the

application requirements. Each transmit-subaddress
and receive-subaddress has one or more data pointers
(depending on buffer method) addressing its reserved
data buffer(s).

Each mode command also has its own table “descrip-
tor block”. Mode commands have either one data word
or no associated data words. Descriptor words used
as data pointers by “subaddress commands” are in-
stead used for direct storage of transacted mode data
words. Mode commands that transmit or receive mode
data words have a dedicated storage address range in
shared RAM, eliminating the need for descriptor table
data pointers.

Each mode command with mode data word has its own
fixed address for data storage. This includes reserved
mode codes with data word. Thus the HI-6120/21 can
respond consistently for all mode commands; transmit-
ted data values for “in form” responses (when ‘“illegal
command detection” is not used) can be predetermined,
even for the reserved mode commands.

6.1. RT to RT Commands.

The MIL-STD-1553 standard allows for data word trans-
mission from a specified transmitting terminal to a dif-
ferent receiving terminal. When broadcast commands
are allowed, data transmission can be addressed to
the broadcast terminal address, RT31. If broadcast is
allowed, the host should initialize the BCSTINV (broad-
cast invalid) bit in Configuration Register 1 to logic 0.

All RT to RT commands are characterized by a pair of
contiguous command words: Command Word 1 is a
receive command addressed to the intended receiving
terminal, then Command Word 2 is a transmit command
addressed to a single transmitting terminal. Command
Word 2 cannot be broadcast address RT31. The HI-6120
automatically detects and handles RT to RT commands,
except when either command word contains a subad-
dress field equal to 0x0 or Ox1F. Either subaddress val-
ue indicates a mode code command; the device treats
RT to RT commands with mode code as invalid. If either
RT-RT command word is addressed to the HI-6120/21
terminal but contains subaddress 0x0 or 0x1F, the com-
mand is not recognized; there is no RT command re-
sponse, and no status updating for the benefit of follow-
ing “transmit status” or “transmit last command” mode
commands.

When either RT-RT command word (with subaddress
field not equal to Ox0 or Ox1F) is addressed to the HI-
6120/21 terminal, but the other command word contains
subaddress 0x0 or 0x1F, the RT-RT command is not rec-
ognized as valid. There is no RT command response,
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and no status updating for the benefit of following “trans-
mit status” or “transmit last command” mode commands.

An RT-RT command pair where Command Word 1 is
addressed to the HI-6120/21 terminal and Command
Word 2 is addressed to a different terminal is considered
an “RT-RT receive” command. When the message is
transacted, the device sets the RTRT bit in the Receive
Subaddress Message Information Word in the subad-
dress data buffer.

An RT-RT command pair where Command Word 2 is
solely addressed to the HI-6120/21 terminal (not RT31)
is considered an “RT-RT transmit” command. The Mes-
sage Information Word does not distinguish the RT to
RT transmit message from an ordinary RT to BC trans-
mit command.

7. COMMAND ILLEGALIZATION
TABLE

The following pages describe various structures resid-
ing in the RAM shared between the host and HI-6120 or
HI-6121 command processing logic. The host initializes
these structures to control the terminal’s response to re-
ceived commands. The first structure described is the
command lllegalization Table used for “illegal command
detection”.

lllegal command detection is an optional process. When
illegal command detection is not used, the terminal “re-
sponds in form” to all valid commands: it sends Clear
Status and transacts the number of data words defined
in the received command. When illegal command detec-
tion is not used, the bus controller cannot tell whether
the command is legal or illegal, from the terminal’s trans-
mitted response.

If illegal command detection is used, the terminal re-
sponds differently when an illegal command is detected.
The terminal responds to illegal commands with “mes-
sage error’ status, transmitting only status word. Data
word transmission is suppressed if the command type
inherently includes transmitted data words. The terminal
responds to each legal command with clear status and
transacts the number of data words defined in the type
of command received.

For consistency, apply illegal command detection to all
illegal and unimplemented commands, and to all re-
served or undefined mode code commands, or “respond
in form” to all of these commands (illegal command de-
tection disabled) by leaving the lllegalization Table in the
all-cleared default state after MR master reset

The device uses a 256-word “lllegalization Table” in
shared RAM to distinguish between legal and illegal
commands. After the (MR) master reset input is negated,
HI-6120/21 performs internal self test including a shared
RAM test which leaves all memory locations fully reset.
Once self test is complete, the HI-6120/21 READY out-
put goes high to indicate HI-6120/21 readiness for host
initialization. At this point, all entries in the lllegalization
Table read logic 0, so by default, illegal command detec-
tion is not applied.

To apply illegal command detection, the host (or auto-
initialization) writes the lllegalization Table to set bits for
all ilegal command combinations. This typically includes
any unimplemented subaddresses and/or word counts,
undefined mode commands, reserved mode commands
and any mode commands not implemented in the ter-
minal design. Host initialization of the table can be re-
placed by auto-initialization.

Once STEX is set in Configuration Register 1, terminal
execution begins. Each time a valid command is re-
ceived, a 1-bit entry (indexed using command word data
bits) is fetched from the lllegalization Table:

If fetched lllegalization Table bit equals logic 0, the
command is “legal”; the terminal responds “in form”,
transmitting clear status and transacting the number of
data words defined for the message type. Terminal sta-
tus is updated.

If fetched lllegalization Table bit equals logic 1, the
command is “illegal”; the terminal responds with status
word only, with Message Error bit set. No data words are
transmitted. Terminal status is updated.

When illegal command detection is not applied, all table

entries should read logic 0; the terminal responds “in
form” to all valid commands.

The illegalization scheme allows any subset of command
T/R bit, broadcast vs. non-broadcast status, subaddress
and word count (or mode code number), for a total of
4,096 legal/illegal command combinations. Commands
may be illegalized down to the word count level. For ex-
ample, 10-word receive commands to a given subad-
dress may be legal, while 9-word receive commands to
the same subaddress are illegal.

Broadcast receive commands are illegalized separately
from non-broadcast receive commands. Transmit and
receive commands for the same subaddress are illegal-
ized separately. For mode commands, any combination
of mode code number, T/R bit and broadcast/non-broad-
cast status can be legal or illegal.

The lllegalization Table is located in shared RAM within
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the fixed address range of 0x0100 to Ox01FF. See Fig-
ure 4. The table is comprised of 256 16-bit words. To
cover the full range of 1 to 32 data words, each subad-
dress uses a pair of illegalization registers. The lower
register (even memory address) covers word counts 0 to
15, using one bit per word count. As in command encod-
ing, “0” denotes 32 data words. Bit 0 corresponds to 32
data words, bit 1 corresponds to 1 data word and bit 15
corresponds to 15 data words. The upper register (odd
memory address) similarly covers word counts 16 to 31,
using one bit per word count. Bit 0 corresponds to 16
data words, while bit 15 corresponds to 31 data words.

When a command’s subaddress field equals 0 or 31
(0x1F), the command is a mode command. Table en-
tries for mode commands use bits to represent mode
code numbers, not word counts. The lower register
(even memory address) covers mode codes 0 to 15, us-
ing one bit per mode code. Bit 0 corresponds to mode
code 0, bit 15 corresponds to mode code 15. The upper
register (odd memory address) similarly covers mode
codes 16 to 31, using one bit per mode code. Bit 0 cor-
responds to mode code 16, bit 15 corresponds to mode
code 31. There is no functional difference between SAQ
mode commands and SA31 mode commands. Since
either subaddress indicates a mode command, the sub-
address 0 table words should match the subaddress 31
table words in each quadrant.

Table entries from 0x0142 to 0x017D do not have to be
programmed. These correspond to broadcast transmit
subaddress commands (undefined by MIL-STD-1553B)
and are always invalid. There is no terminal response.

Addressing for the lllegalization Table is derived from
the command word T/R bit, subaddress field, MSB of
the Word Count (Mode Code) field and the command’s
broadcast vs. non-broadcast status as shown below in
Figure 4.

Bit Fields Comprise Each Received Command Word

Terminal Word Count
Command Address T/R Subaddress (Mode Code)
Sync TA4:0 Bit SA4:0 WC4:0
0" if
TA4:0 = 11111
elseg
vivy vlv v/v/v| Table
|0 00 OIO 00 1| Address
kTN
FGa5852

Figure 4. Deriving the lllegalization Table
Address From the Received Command Word

Figure 6 shows individual bit locations in the lllegaliza-
tion Table for broadcast and non-broadcast variants of
all mode commands defined by MIL-STD-1553B. Loca-
tions are also identifed for reserved mode codes and
undefined mode code commands.

The following examples illustrate how the lllegalization
Table is initialized to distinguish between legal and il-
legal commands when “illegal command detection” is
being used. Remember: If the terminal does not use il-
legal command detection, the table is left in its post-MR
reset state, with all table locations reset to 0x0000. In
this case, all command responses are “in form”.

For “subaddress commands” (ordinary receive com-
mands or transmit commands) individual table bits cor-
respond to word counts specified in the received com-
mand word. If a bit is 0, the corresponding word count is
legal. If a bitis 1, the corresponding word count is illegal.

For example, transmit commands to subaddress 1 are
controlled by the words at 0x01C2 and 0x01C3. In Fig-
ure 5, these words are located in the “RT Address Trans-
mit” block. The word stored at 0x01C3 controls subad-
dress 1 transmit commands having word counts 16 to
31. The word stored at 0x01C2 controls subaddress 1
transmit commands having word counts 1 to 15 or 32.
(Reminder: In MIL-STD-1553B, zero corresponds to 32
words.)

Word at 0x01C3 (Tx Subaddr 1) 31 to 16 words
Bit 1514 13121110 9 8 7 6 5 4 3 2 1 O
Words 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Word at 0x01C2 (Tx Subaddr 1) 15 to 1 & 32 words
Bit 15 14 13121110 9 8 7 6 5 4 3 2 1 0
Words 15 14 13 12 1110 9 8 7 6 5 4 3 2 132

If the word stored at 0x01C3 = OxFFFF and the word
stored at 0x01C2 = OxFFOF, then commands with 4, 5,
6, or 7 data words are the only legal transmit commands
for subaddress 1 and all other word counts are illegal.
Receive commands and broadcast receive commands
for Subaddresses1 through 30 are encoded similarly.

For “mode code commands” (characterized by com-
mand word subaddress field equal to 00000 or 11111 bi-
nary) individual table bits correspond to individual mode
code values. Here “transmit” and “receive” simply indi-
cate the state of the command word T/R bit. (For mode
codes 0-15, the T/R bit does not indicate data direction
since data is not transacted when fulfilling these com-
mands).
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0x01FF Tx Subaddress 31 Block (mode codes) RT Address Tx Mode Codes 31 - 16 Ox01FF
Tx Subaddress 30 Block RT Address Tx Mode Codes 15 - 0 Ox01FE
RT Addr Tx SA30 Word Counts 31 - 16 0x01FD
; RT Address Transmit Quadrant |
32 subaddress blocks 1 RT Addr Tx SA30 Word Counts 15-0* | 0x01FC
1 of 2 words each 1 *Word Count = 0
denotes 32 words
Tx Subaddress 1 Block RT Address Tx Mode Codes 31 - 16 0x01C1
0x01C0 | T Subaddress 0 Block (mode codes) RT Address Tx Mode Codes 15 - 0 0x01CO
0x01BF
Rx Subaddress 31 Block (mode codes) RT Address Rx Mode Codes 31 - 16 0x01BF
Rx Subaddress 30 Block RT Address Rx Mode Codes 15 - 0 0x01BE
RT Addr Rx SA30 Word Counts 31-16 | 0x01BD
, RT Address Receive Quadrant |
1 32 subaddress blocks 1 RT Addr Rx SA30 Word Counts 15-0* | 0x01BC
1 of 2 words each 1 *\Word Count = 0
denotes 32 words
Rx Subaddress 1 Block RT Address Rx Mode Codes 31 - 16 0x0181
0x0180 | Rx Subaddress 0 Block (mode codes) RT Address Rx Mode Codes 15 - 0 0x0180
0x017F Tx Subaddress 31 Block (mode codes) f— Cog;;ind Broadcast Tx Mode Codes 31 - 16 0x017F
Tx Subaddress 30 Block Broadcast Tx Mode Codes 15 - 0 Ox017E
Broadcast Transmit Quadrant Broadcast Tx SA30 Word Counts 31-16 | 0x017D
1 32 subaddress blocks 1 R
| of 2 words each 1 Broadcast Tx SA30 Word Counts 15 -0 0x017C
! SA1 to SA30 are illegal ! *Word Count = 0
broadcast transmit! denotes 32 words
Tx Subaddress 1 Block | Broadcast Tx Mode Codes 31 - 16 0x0141
0x0140 Tx Subaddress 0 Block (mode codes) Broadcast Tx Mode Codes 15 - 0 0x0140
0x013F
Rx Subaddress 31 Block (mode codes) Broadcast Rx Mode Codes 31 - 16 0x013F
Rx Subaddress 30 Block Broadcast Rx Mode Codes 15 - 0 0x013E
Broadcast Rx SA30 Word Counts 31 - 16| 0x013D
, Broadcast Receive Quadrant
| 32 subaddress blocks 1 Broadcast Rx SA30 Word Counts 15-0*] 0x013C
1 of 2 words each 1 *Word Count = 0
denotes 32 words
Rx Subaddress 1 Block Broadcast Rx Mode Codes 31 - 16 0x0101
0x0100 | Rx Subaddress 0 Block (mode codes) Broadcast Rx Mode Codes 15 - 0 0x0100
lllegalization Table Comprised of Example Subaddress Blocks
32 2-word Blocks per Quadrant from Each Table Quadrant

Figure 5. Fixed Address Mapping for lllegalization Table

Figure 6 summarizes the 16 lllegalization Table locations for mode commands. These locations are scattered through-
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out the overall lllegalization Table shown in Figure 5.
Remember: the host must initialize all table locations
corresponding to both subaddress 0 and subaddress 31
(11111 binary).

Consider an example in which all reserved and all unde-
fined mode commands are illegal. If all defined transmit
mode commands are legal except MCO ("dynamic bus
control”) the eight table entries for transmit mode com-
mands would be:

0x01FFand0x01C1=1111111111110010=0xFFF2
0x01FEand 0x01C0=1111111000000001=0xFEO1
0x017Fand0x0141=1111111111111111=0xXFFFF
0x017Eand0x0140=1111111000000101=0xFEO05

The receive mode command words are encoded simi-
larly. Continuing the same example where all reserved

and all undefined mode commands are illegal: If all de-
fined receive mode commands are legal, the eight table
entries for receive mode commands would be:

0x01BFand0x0181=1111111111001101 =0xFFCD
0x01BEand0x0180=1111111111111111=0xXFFFF
0x013Fand0x0101=1111111111001101=0xFFCD
0x013Eand0x0100=1111111111111111=0xXFFFF

BitNo. 15 14 1312 11 10 9 8 7 6 5 4 3 2 1 0
0x01FF Transmit MC# 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
oy | TXMO8T-MCTE | Mode Commands  gtatys R R R R R R R R R R U U D D U D
OxO1FE Transmit MC# 1514 13 12 1110 9 8 7 6 5 4 3 2 1 0
ooty | TXME13-MCO | flode Commands  giatys R R R R R R R D DD DDDD DD
0x01BF Receive MC# 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
oxaity | RxME31-MC16 | Mode Commands  giays R R R R R R R R R R DD U U D U
0x01BE Receive MC# 15 14 1312 1110 9 8 7 6 5 4 3 2 1 0
oxaiby | RXMC15-MCO | Mode Commands  gatys U U U U U U U U U U U U U U U U
0x017F Broadcast Transmit
and Br.Tx MC31-MC16 | Mode Commands MC# 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0x0141 With Data Status NB NB NB NB NB NBNB NBNBNB U U NBNB U NB
0x017E Broadcast Transmit
and Br.Tx MC15-MCO | Mode Commands MC# 15 14 1312 1110 9 8 7 6 5 4 3 2 1 0
0x0140 Without Data Status R R R R R R R D DD DD DNBDNB
0x013F Broadcast Receive
and | BrRxMC31-MC16 | Mode Commands MC# 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0x0101 With Data Status R R R R R R R RRRDUDUUTDWU
0x013E Broadcast Receive
and Br.Rx MC15 - MCO Mode Commands MC# 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
0x0100 Without Data Status U U U U U U U U U U U UUUUWU
RAM

LEGEND

Address D = Defined Mode Command R = Reserved Mode Code

U = Undefined Mode Command

NB = Broadcast Not Allowed

Figure 6. Summary of lllegalization Table Addresses for Mode Code Commands
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8. TEMPORARY RECEIVE DATA
BUFFER

The 32-word temporary receive data buffer resides in
shared RAM in address space 0x0020 to 0x003F. The
device optionally uses this buffer for temporary storage
of receive data words until successful message comple-
tion. To enable the buffer, the host asserts the TRXDC
bit in Configuration Register 2.

When enabled, the terminal stores received data words
in the 32-word buffer during message processing. Upon
error-free message completion, all buffered words are
written in a burst to the data buffer memory assigned to
the specific subaddress in the Descriptor Table.

When the TRXDB bit in Configuration Register 2 is ne-
gated, the temporary receive data buffer is disabled. At
20us intervals, the terminal writes received data words
to assigned subaddress data buffer memory as each
word is received. If message error occurs during data
reception, data integrity is lost; valid data from the prior
receive message may be partially overwritten by data
from a message ending in error. MIL-STD-1553 states
that all received data from messages ending in error
should be disregarded.

In a typical application, the temporary buffer is not di-
rectly accessed by the host, although there is no restric-
tion preventing host data access. The host should never
write data into the temporary buffer space.

9. INTERRUPT LOG BUFFER

Two interrupt output pins notify the host upon occur-
rence of pre-determined interrupt-causing events. The
interrupt types are listed below. Each interrupt type only
occurs when the corresponding interrupt type bit is as-
serted in the Interrupt Enable Register. To manage host
interrupts, the device architecture uses an Interrupt Log
buffer, three control registers, two interrupt output pins
and two interrupt acknowledge input pins. The data
sheet section entitled “Interrupt Management” provides
additional details.

Shown in Figure 7, the Interrupt Log Buffer is a 32-word
ring buffer located in shared RAM, at address range
0x0040 to 0x005F. To help the host process interrupts,
the device interrupt manager maintains information from
the 16 most recent interrupts in this buffer. The buffer
contains two information words for each occurring inter-
rupt: the Interrupt Identification Word and Interrupt Ad-
dress Word.

The Interrupt Identification Word (lIW) identifies the oc-
curring interrupt type using a word format identical to the
Pending Interrupt Register. Upon update, all bits except
the occurring interrupt type bit(s) are reset.

Table 7. Interrupt Information Word Bits

Summary
IIW - Interrupt Information Word IAW - Interrupt
Bit Interrupt Origin Address Word
15 IXEQZ Message
14 IWA Message
13 IBR Message
IAW contains the
Y Command Word
“ |l Descriptor Table
Address
10 MERR Message
[ I [ R ——
8 ILCMD Message
7 SPIFAIL Hardware
6 LBFA Hardware
5 LBFB Hardware
4 TTINTA Hardware
IAW contains 0x0000
3 TTINTO Hardware
2 RTAPF Hardware
1 EECKF Hardware
0 RAMIF Hardware

More than one bit may be asserted in an Interrupt Identi-
fication Word. For example, IBR (interrupt broadcast re-
ceived) and MERR (interrupt message error) can occur
for the same message. One assertion of the INTMES
output pin alerts the host when concurrent message in-
terrupts occur.

The Interrupt Address Word (IAW) identifies the origi-
nating command for message-based interrupts. When
interrupts originate from message processing, the Inter-
rupt Address Word (IAW) identifies the interrupt source
using the 16-bit address of the command’s Control Word
in the Descriptor Table. Hardware interrupts are not
linked with command processing. These interrupts write
an Interrupt Address Word value of 0x0000.
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After MR reset or SRST software reset, the device auto-
matically initializes bits 7:0 in the Interrupt Log Address
register to the buffer’'s base address, 0x0040. The bit
7:0 value read will always be even, ranging from 0x0040
to Ox005E. Once terminal operation begins, the current
value of the Interrupt Log Address indicates where the
Interrupt Information Word (l1IW) for the next occurring
interrupt will be stored.

On the first interrupt occurring after reset, the device
writes the [IW and IAW to offset locations 00000 and
00001 respectively. The device increments the ring
buffer pointer after each word is stored, storing interrupt

information sequentially in the ring buffer. Information
words for the sixteenth interrupt are stored in offset
locations Ox1E and Ox1F (buffer addresses 0x005E and
0x005F) and the Interrupt Log Address “rolls over” to
again point to offset location 0 (buffer address 0x0040)
where the Interrupt Information Word for the seventeenth
interrupt will be stored.

Bits 15:8 in the Interrupt Log Address register maintain a
count of interrupt events since the register was last read.
The interrupt count stops at 255 decimal. Counts greater
than 16 indicate buffer overrun, but the extended count
capacity is provided as a diagnostic aid.
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0x005F
0x005E
0x005D
0x005C
0x005B
0x005A
0x0059
0x0058
0x0057
0x0056
0x0055
0x0054
0x0053
0x0052
0x0051
0x0050
0x004F
0x004E
0x004D
0x004C
0x004B
0x004A
0x0049
0x0048
0x0047
0x0046
0x0045
0x0044
0x0043
0x0042
0x0041

0x0040

Downloaded from AFFOW.Com.

HI-6120, HI-6121

INTERRUPT 16

Interrupt Address Word

INTERRUPT 16

Interrupt Information Word

INTERRUPT 15

Interrupt Address Word

INTERRUPT 15

Interrupt Information Word

INTERRUPT 14

Interrupt Address Word

INTERRUPT 14

Interrupt Information Word

INTERRUPT 13

Interrupt Address Word

INTERRUPT 13

Interrupt Information Word

INTERRUPT 12

Interrupt Address Word

INTERRUPT 12

Interrupt Information Word

INTERRUPT 11 Interrupt Address Word
INTERRUPT 11 Interrupt Information Word
INTERRUPT 10  Interrupt Address Word

INTERRUPT 10

Interrupt Information Word

INTERRUPT 9 Interrupt Address Word
INTERRUPT 9 Interrupt Information Word
INTERRUPT 8 Interrupt Address Word
INTERRUPT 8 Interrupt Information Word
INTERRUPT 7 Interrupt Address Word
INTERRUPT 7 Interrupt Information Word
INTERRUPT 6 Interrupt Address Word
INTERRUPT 6 Interrupt Information Word
INTERRUPT 5 Interrupt Address Word
INTERRUPT 5 Interrupt Information Word
INTERRUPT 4 Interrupt Address Word
INTERRUPT 4 Interrupt Information Word
INTERRUPT 3 Interrupt Address Word
INTERRUPT 3 Interrupt Information Word
INTERRUPT 2 Interrupt Address Word
INTERRUPT 2 Interrupt Information Word
INTERRUPT 1 Interrupt Address Word
INTERRUPT 1 Interrupt Information Word

The Interrupt Log Address Register
points to this address after Interrupt
15 event occurs. Upon Interrupt 16
completion, device logic reinitializes
the log address pointer to 0x0040
before Interrupt 17 is processed.

EXAMPLE: 2-WORD LOG BUFFER ENTRIES
FOR VARIOUS INTERRUPT TYPES...

Example 1: MERR bit is set in Interrupt Enable Register.

An error occurs while transacting a receive command for
subaddress 30:

Address Word = 0x0278 Descriptor Address for Rx Subaddress 30.*
Information Word = 0x0400 MERR (interrupt message error) bit = 1.

Example 2: IWA bit is set in Interrupt Enable Register.

The IWA bit is set in Transmit Subaddress 30 Control Word

to generate an interrupt upon each message occurrence.

A transmit command is received for subaddress 30:

Address Word = 0x02F8 Descriptor Address for Tx Subaddress 30.*
Information Word = 0x4000 IWA (interrupt when accessed) bit = 1.

Example 3: ILCMD bit is set in Interrupt Enable Register.

“lllegal Command Detection” is being applied and all

lllegalization Table bits for undefined mode codes are set.

An undefined Mode Code 0 with T/R bit = 0 is received:

Address Word = 0x0300 Descriptor Address for Rx Mode Code 0.*
Information Word = 0x0100 ILCMD (interrupt illegal command) bit = 1.

Example 4: TTINTO bit is set in Interrupt Enable Register.

The Time-Tag counter rolls over from full count OxFFFF

to 0x0000:

Address Word = 0x0000 (all hardware interrupts reset the IAW)
Information Word = 0x0010 TTINTO (Time-Tag interrupt 0) bit = 1

* Figure 8 shows where
these addresses occur
in the Descriptor Table.

Interrupt Log Address Register

is initialized by device logic to

point to this address after

hardware reset (MR) or software reset

Figure 7. Fixed Address Mapping for Interrupt Log Buffer
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10. DESCRIPTOR TABLE

The Descriptor Table, resides in shared RAM, in ad-
dress range 0x0200 to Ox03FF. This table is initialized
by the host (or auto-initialization) to define how the ter-
minal processes valid commands. Descriptor Table set-
tings for each command specify where message data
is stored, how data is stored, whether host interrupts
are generated, and other aspects essential to command
processing. Shown in Figure 8, the table consists of 128
consecutive “descriptor blocks”, each comprised of four
16-bit words. The table is organized into four quadrants.

The Receive Subaddress and Transmit Subaddress
quadrants define response for commands having a sub-
address field ranging from 1 to 30 (Ox1E). These are
simple N-data word receive or transmit commands,
where N _can range from 1 to 32 words. When the com-
mand T/R bit equals 0, the receive command quadrant
applies. When the T/R bit equals 1, the transmit com-
mand quadrant applies.

Both subaddress quadrants are padded at top and bot-
tom with unused Descriptor Blocks for subaddresses 0
and 31 (Ox1F). The word space reserved for SAO and
SA31 aligns the table addressing, but values stored in
these eightlocations is not used. Command subaddress-
es 0 and 31 indicate mode commands. The response
for commands containing either SA value is defined in
the two mode command table quadrants. The Receive
Mode Command quadrant applies when the command
word T/R bit equals 0, while the Transmit Mode Com-
mand quadrants applies when T/R equals 1.

The term “Transmit Mode Command” is a misnomer.
All defined mode commands with mode code less than
OxOF haveT/R bit equal to 1, yet none of these mode
commands transmits a data word. They transmit only
the terminal status word, just like receive commands.

Within the Receive and Transmit Mode Command
quadrants, block addressing is based on the low order
5 bits in the command word, containing the mode code
value. This is fundamentally different from the Subad-
dress quadrants in which block addressing is based on
the 5-bit subaddress field. Figure 9 shows how to de-
rive Control Word address from the received Command
Word. The Control Word address for the last valid com-
mand can also be found in the Current Control Word
Address register.

All 128 4-word Descriptor Blocks start with a Control
Word. There are four Control Word variants (described
later), based on command type: receive vs. transmit and
mode vs. non-mode commands. All descriptor Control
Words are initialized by the host (or auto-initialization)

to define basic command response. Each Control Word
specifies the data buffer method and host interrupt for a
specific subaddress or mode command.

Each subaddress has both a Receive Subaddress block
and a Transmit Subaddress block. Receive and transmit
commands to the same subaddress can be programmed
to respond differently.

The function of the three remaining descriptor words (in
each 4-word block) depends on the data buffer method
specified in the Control Word. There are 4 data buffer
options available:

Indexed (or Single Buffer) Method where a predeter-
mined number of messages is transacted using a single
data buffer in shared RAM. Several host interrupt op-
tions are offered, including an interrupt generated when
all N messages are successfully completed.

Double (or Ping-Pong) Buffer Method where succes-
sive messages alternate between two data buffers in
shared RAM. Several host interrupt options are offered.

Circular Buffer Mode 1 where buffer boundaries deter-
mine when the bulk transfer is complete and message
information and time-tag words are stored with message
data in a common buffer. Several host interrupt options
are offered, including an interrupt generated when the
allocated data buffer is full.

Circular Buffer Mode 2 where the number of messages
transacted defines bulk transfer progress, and message
data words are stored contiguously in one buffer while
message information and time-tag words are stored in
a separate buffer. Several host interrupt options are of-
fered, including an interrupt generated when all N mes-
sages are successfully completed.

The 4-word Descriptor Table entry for each command
(its descriptor block) begins with a Control Word. There
are four types of descriptor Control Word:

* Receive Subaddress Control Word
*  Transmit Subaddress Control Word
* Receive Mode Command Control Word
*  Transmit Mode Command Control Word

The descriptor Control Word is initialized by the host to
select data buffer method and interrupt options. After
a command is processed by the HI-6120/21 terminal,
the device updates the command’s descriptor Control
Word. Update will differ based on the chosen data buf-
fer method. Reading the descriptor table can differ from
other RAM accesses. For HI-6120, see Section 15.1.1.
For HI-6121, see Sections 15.2.5 and 15.2.7.
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32 4-Word Blocks per Quadrant

Descriptor Word 4 for Tx MC30 0x03FB
Ox03FF
Mode Code 31 Block
Descriptor Word 3 for Tx MC30 O0x03FA
Mode Code 30 Block —>
Descriptor Word 2 for Tx MC30 0x03F9
Transmit Mode Code Quadrant Control Word for Tx MC30 0x03F8
(Mode Codes with T/R bit = 1) :
32 Descriptor Blocks I
of 4 words each
Mode Code 1 Block
0x0380 Mode Code 0 Block
Descriptor Word 4 for Rx MC30 0x037B
0x037F Mode Code 31 Block
Descriptor Word 3 for Rx MC30 0x037A
Mode Code 30 Block >
Descriptor Word 2 for Rx MC30 0x0379
Receive Mode Code guadrant Control Word for Rx MC30 0x0378
I (Mode Codes with T/R bit=0) !
! 32 Descriptor Blocks !
of 4 words each ! .
Example 4-Word Descriptor Blocks
from Each Table Quadrant
Mode Code 1 Block
0x0300 Mode Code 0 Block
OXO2FF Descriptor Word 4 for Tx SA30 0x02FB
X Subaddress 31 Block See Note.
Descriptor Word 3 for Tx SA30 O0x02FA
Subaddress 30 Block —>
Descriptor Word 2 for Tx SA30 0x02F9
| Transmit Subaddress Quadrant , Control Word for Tx SA30 0x02F8
1 32 Descriptor Blocks 1
1 of 4 words each I
Subaddress 1 Block
0x0280 Subaddress 0 Block See Note.
Descriptor Word 4 for Rx SA30 0x027B
0x027F Subaddress 31 Block See Note.
Descriptor Word 3 for Rx SA30 0x027A
Subaddress 30 Block >
Descriptor Word 2 for Rx SA30 0x0279
Control Word for Rx SA30 0x0278
1 Receive Subaddress Quadrant
1 32 Descriptor Blocks 1
! of 4 words each !
NOTE:
Subaddress 1 Block SA0 and SA31 indicate mode codes, so
0X0200 Subaddress 0 Block See Note. are not valid Receive or Transmit Subaddresses.

Figure 8. Address Mapping for Descriptor Table
(assumes table base address = 0x0200)
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Command RTAddr T/R Subaddress Word Count Command RT Addr T/R Subaddress Mode Code
Sync TA4:0 Bit SA4:0 WC4:0 Sync TA4:0 Bit SA4:0 MC4:0

P | | P

Descriptor Address Format

Depends On
0x0 0x2 Command Word’s Subaddress 0x0 0x3
00000010""""""00 00000011*"""""00
3IRIZZ |g\: < ON T O
L 28888
Descriptor Table Address Descriptor Table Address
for Subaddress Commands for Mode Code Commands
SA4:0 equals 00001 to 11110 SA4:0 equals 00000 or 11111

Figure 9. Deriving a Descriptor Table Control Word Address From Command Word
(assumes table base address = 0x0200)

10.1. Receive Subaddress Control Word

Receive Subaddress Control Words apply when a valid command word T/R bit equals zero (receive) and the subad-
dress field has a value in the range of 1 to 30 (Ox1E). The descriptor Control Word defines terminal command response
and interrupt behavior, and conveys activity status to the host. It is initialized by the host before terminal execution
begins. Bits 8-11 cannot be written by the host; these bits are updated by the device during terminal execution, that
is, when Configuration Register 1 STEX bit equals 1. The host can write bits 0-2 and 4-7 only when STEX equals
zero; bits 3 and 12-15 can be written anytime. This register is cleared to 0x0000 by MR master reset. Software reset
(SRST) clears just the DBAC, DPB and BCAST bits. Following any read cycle to the Control Word address, the
DBAC bit is reset.

& v & s ,\/é &,\/@,\/@ @é @e&e Bit maintained by host
<§<,$®<z~§l.q, qu\ee@q- O

|E| Bit maintained by device
IHWIMHWWMDWIMHMIMHMIMHI
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB Bit set by device, reset by host read cycle

NOTE: ‘Reset’ refers to bit value following Master Reset (MR). The bit value following software reset is un-
changed unless specifically indicated by an “SR” value.

Bit No. | Mnemonic | R/W | Reset | Function

Interrupt When Index Equals Zero.

If the Interrupt Enable Register IXEQZ bit is high, assertion of this bit enables
generation of an interrupt for (a) subaddresses using indexed buffer mode

15 IXEQZ 0 when the INDX value decrements from 1 to 0, or (b) subaddresses using a
circular buffer mode when the pre-determined number of messages has been
transacted. If enabled, upon completion of command processing that results in
index = 0, an IXEQZ interrupt is entered in the Pending Interrupt Register, out-
put pin INTMES is asserted, and the interrupt is registered in the Interrupt Log.
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Bit No. | Mnemonic | R/W | Reset | Function

Interrupt When Accessed.

If the Interrupt Enable Register IWA bit is high, assertion of this bit enables
14 IWA 0 interrupt generation when the subaddress receives any valid receive com-
mand. If enabled, upon completion of command processing, an IWA interrupt
is entered in the Pending Interrupt Register, output pin INTMES is asserted,
and the interrupt is registered in the Interrupt Log.

Interrupt Broadcast Received.

If the Interrupt Enable Register IBR bit is high, assertion of this bit enables
interrupt generation when the subaddress receives a valid broadcast com-

13 IBR 0 mand. If enabled, upon completion of message processing an IBR interrupt is
entered in the Pending Interrupt Register, output pin INTMES is asserted, and
the interrupt is registered in the Interrupt Log. This bit has no function if the
BCSTINV bit is high in Configuration Register 1. In this case, commands to RT
address 31 are not recognized as valid by the device.

Make Busy.

The host asserts the MKBUSY bit to respond with Busy status for commands
to this receive subaddress. This bit is an alternative to globally applying Busy
12 MKBUSY 0 status for all valid commands, enabled from the 1553 Status Bits Register.
See that register description for additional information. When Busy is asserted,
received data words are not stored and the DPB bit does not toggle after mes-
sage completion.

Descriptor Block Accessed.

0 Internal device logic asserts the DBAC bit upon completion of message
sr=0 |Processing. The host may poll this bit to detect subaddress activity, instead
of using host interrupts. This bit is reset to logic 0 by MR master reset, SRST
software reset or a read cycle to this memory address.

11 DBAC

Data Pointer B.

This status bit is maintained by the device and only applies in ping-pong buffer
mode. This bit indicates the buffer to be used for the next occurring receive
command to this subaddress. When the DPB bit is logic 0, the next message
will use Data Pointer A; when DPB is logic 1, the next message uses Data

10 DPB 0 Pointer B. In ping-pong buffer mode, the bit is inverted after each error-free
message completion. The DPB bit is not altered after messages ending in er-
ror, after illegal commands or after messages when the terminal responds with
Busy status. This bit is reset to logic 0 by MR master reset or SRST software
reset; therefore the first message received after either reset will use Buffer A.
This bit is “don’t care” for indexed single-buffer mode or either circular buffer
mode.

Broadcast Command.

Device logic sets this bit when a valid broadcast receive command is received

0 at this subaddress. If IBR bit 13 and Interrupt Enable Register IBR bit are both
9 | BCAST SR =0 | set, the output pin INTMES is asserted. This bit has no function if the BCST-
INV bit is asserted in the Configuration Register 1; in this case commands to
RT address 31 are not recognized as valid by the device. This bit is reset to
logic 0 by MR master reset or SRST software reset.
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Bit No. | Mnemonic | R/W | Reset | Function

Ping-Pong Enable Acknowledge.

This bit is controlled by the device and cannot be written by the host. It only
applies if PPEN bit 2 was initialized to logic one by the host after reset, en-
abling ping-pong buffer mode for this subaddress. Device logic asserts this bit
when it recognizes ping-pong is active for this subaddress. Before off-loading
the receive data buffer for this subaddress, the host can ask the device to
temporarily disable ping-pong by asserting STOPP bit 3. The device acknowl-
8 PPON 0 edges ping-pong is disabled by negating PPON. The host can safely off-load
the buffer without data collision while PPON is negated. After buffer servicing,
the host asks the device to re-enable ping-pong by negating STOPP bit 3. The
device acknowledges ping-pong is re-enabled by asserting PPON.

If PPEN bit 2 is high and PPON bit 8 is low when new commands arrive for
this subaddress, ping-pong is disabled. Each new message overwrites exist-
ing data in the buffer specified by DPB bit 10, and the DPB bit does not toggle
after command completion.

Circular Mode 2 Zero Number.

7-4 | CIR2ZN 0 Used only in circular buffer mode 2, this 4-bit field is initialized with the number
of trailing zeros in the initialized MIBA address. This is explained in Section
11.6, which fully describes circular buffer mode 2.

Stop Ping-Pong Request.

The host asserts this bit to suspend ping-pong buffering for this subaddress.

3 STOPP 0 The host resets this bit to ask the device to re-enable ping-pong. The device
confirms recognition of ping-pong enable or disable status by writing PPON bit
8. Refer to later section fully describing ping-pong mode.

Ping-Pong, Circular Buffer Mode 2 or Circular Buffer Mode 1 Enable.

The PPEN, CIR2EN and CIR1EN bits are initialized by the host to select buffer
mode. The table below summarizes how buffer mode selection is encoded.

In the case of ping-pong, the host initializes the PPEN bit to logic one after
reset to enable ping-pong buffering for this subaddress. The host asserts

2 PPEN 0 | STOPP bit 3 to ask the device to temporarily disable ping-pong. Negating the
CIR2EN 0 STOPRP bit asks the device to re-enable ping-pong. The device confirms ping-
pong enable or disable state changes by writing the PPON bit.
0 CIR1EN
PPEN CIR2EN CIR1EN Buffer Mode
1 Don’t Care Don’t Care Ping-Pong
0 1 Don’t Care Circular Mode 2
0 0 1 Circular Mode 1
Indexed Single
0 0 0 Buffer
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10.2. Transmit Subaddress Control Word

Transmit Subaddress Control Words apply when a valid command word T/R bit equals one (transmit) and the subad-
dress field has a value in the range of 1 to 30 (Ox1E). The descriptor Control Word defines terminal command response
and interrupt behavior, and conveys activity status to the host. It is initialized by the host before terminal execution
begins. Bits 8-11 cannot be written by the host; these bits are updated by the device during terminal execution, that is,
when Configuration Register 1 STEX bit equals 1. The host can write bits 0-2 and 4-7 only when STEX equals zero;
bits 3,12 and 14-15 can be written anytime. This register is cleared to 0x0000 by MR master reset. Software reset
(SRST) clears just the DBAC, DPB and BCAST bits. Following any host read cycle to the Control Word address,
the DBAC bit is reset.

8 A LI o S H | Bit maintained by host
'\3’6:*v @4" QQ)Q; %QQ e&/\/&/c\:\@/\é% QQQ@%&QC/}@Q/
IE Bit maintained by device
[H[H]x]rfor[olojor]r]n]n]n[r]H]H]|
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB Bit set by device, reset by host read cycle

Bit is not used, may be logic 0 or 1

NOTE: ‘Reset’ refers to bit value following Master Reset (MR). The bit value following software reset is un-
changed unless specifically indicated by an “SR” value.

Bit No. | Mnemonic | R\W'| Reset | Function

Interrupt When Index Equals Zero.

If the Interrupt Enable Register IXEQZ bit is high, assertion of this bit enables
generation of an interrupt for (a) subaddresses using indexed buffer mode
when the INDX value decrements from 1 to 0, or (b) subaddresses using a
15 IXEQZ 0 circular buffer mode when the pre-determined number of messages has been
transacted. If enabled, upon completion of command processing that results
in index = 0, an IXEQZ interrupt is entered in the Pending Interrupt Register,
output pin INTMES is asserted, and the interrupt is registered in the Interrupt
Log.

Interrupt When Accessed.

If the Interrupt Enable Register IWA bit is high, assertion of this bit enables
14 WA 0 interrupt generation when the subaddress receives any valid transmit com-
mand. If enabled, upon completion of command processing, an IWA interrupt
is entered in the Pending Interrupt Register, output pin INTMES is asserted,
and the interrupt is registered in the Interrupt Log.

13 | ---- 0 Not Used

Make Busy.

The host asserts the MKBUSY bit to respond with Busy status for commands
to this transmit subaddress. This bit is an alternative to globally applying Busy
12 | MKBUSY 0 | status for all valid commands, enabled from the 1553 Status Bits Register.
See that register description for additional information. When Busy is as-
serted, data words are not transmitted and the DPB bit does not toggle after
message completion.
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Bit No. | Mnemonic | R/W | Reset | Function

Descriptor Block Accessed.

0 Internal device logic asserts the DBAC bit upon completion of message
11 [DBAC sR=0 | processing. The host may poll this bit to detect subaddress activity, instead of
using host interrupts. This bit is reset to logic zero by MR master reset, SRST
software reset or a read cycle to this memory address.

Data Pointer B.

This status bit is maintained by the device and only applies in ping-pong
buffer mode. This bit indicates the buffer to be used for the next occurring
transmit command to this subaddress. When the DPB bit is logic 0, the next
message will use Data Pointer A; when DPB is logic 1, the next message
10 DPB 0 uses Data Pointer B. In ping-pong buffer mode, the bit is inverted after each
error-free message completion. The DPB bit is not altered after messages
ending in error, after illegal commands or after messages when the terminal
responds with Busy status. This bit is reset to logic 0 by MR master reset or
SRST software reset; therefore the first message received after either reset
will use Buffer A. This bit is “don’t care” for indexed single-buffer mode or
either circular buffer mode.

Broadcast Received.

The device sets this bit when a broadcast-transmit command is received

for this subaddress. Because non-mode broadcast-transmit commands

are always illegal, the assertion of this bit in the Control Word by the de-

9 BCAST 0 vice indicates an illegal command was received. Terminal response varies,
depending on whether or not illegal command detection applies (any bits set
in lllegalization Table). This bit has no function if the BCSTINV bit is asserted
in Configuration Register 1; in this case commands to RT address 31 are not
recognized as valid by the device. This bit is reset to logic 0 by MR master
reset or SRST software reset.

Ping-Pong Enable Acknowledge.

This bit is controlled by the device and should not be written by the host. It
only applies if PPEN bit 2 was initialized to logic one by the host after reset,
enabling ping-pong buffer mode for this subaddress. The RT asserts this

bit when it recognizes ping-pong is active for this subaddress. Before load-
ing the transmit data buffer for this subaddress, the host can ask the RT to
temporarily disable ping-pong by asserting STOPP bit 3. The RT acknowl-

8 PPON 0 edges ping-pong is disabled by negating PPON. The host can safely load the
buffer without data collision while PPON is negated. After buffer servicing, the
host asks the RT to re-enable ping-pong by negating STOPP bit 3. The RT
acknowledges ping-pong is re-enabled by asserting PPON.

If PPEN bit 2 is high and PPON bit 8 is low when new commands arrive for
this subaddress, ping-pong is disabled. Each new message transmits data
from the same buffer, specified by DPB bit 10, and the DPB bit does not
toggle after command completion.

Circular Mode 2 Zero Number.

7-4 | CIR2ZN 0 Used only in circular buffer mode 2, this 4-bit field is initialized with the
number of trailing zeros in the initialized MIBA address. This is explained in
Section 11.6, which fully describes circular buffer mode 2.
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Bit No. | Mnemonic | R/W'| Reset | Function

Stop Ping-Pong Request.

The host asserts this bit to suspend ping-pong buffering for this subaddress.
3 | STOPP 0 | The host resets this bit to ask the RT to re-enable ping-pong. The RT con-
firms recognition of ping-pong enable or disable status by writing PPON bit 8.
Refer to later section describing ping-pong mode for more information.

Ping-Pong, Circular Buffer Mode 2 or Circular Buffer Mode 1 Enable.

The PPEN, CIR2EN and CIR1EN bits are initialized by the host to select
buffer mode. The table below summarizes how buffer mode selection is

encoded.
In the case of ping-pong, the host initializes the PPEN bit to logic one after
2 PPEN 0 reset to enable ping-pong buffering for this subaddress. The host asserts
STOPRP bit 3 to ask the device to temporarily disable ping-pong. Negating the
CIRZEN 0 | STOPP bit asks the device to re-enable ping-pong. The device confirms ping-
0 CIR1EN 0 pong enable or disable state changes by writing the PPON bit.
PPEN CIR2EN CIR1EN Buffer Mode
1 Don’t Care Don’t Care Ping-Pong
0 1 Don’t Care Circular Mode 2
0 0 1 Circular Mode 1
Indexed Single
0 0 0 Buffer

10.3. Data Buffer Options for Mode Code Commands

Data buffer options for mode code commands differ from options offered for subaddress commands. Mode commands
cannot use either circular data buffer method, but may use double (ping-pong) buffering or single (indexed) buffering.
Single message Index mode (INDX = 0) is suitable in many applications (see Section 11.4.1). An alternative called
Simplified Mode Command Processing (SMCP) may be globally applied for all mode code commands (see Section
12.5).

To use single (indexed) buffer or double (ping-pong) buffer for mode commands, the SMCP bit in Configuration Reg-
ister 1 is logic 0. The Control Word PPEN bit for each mode command determines whether ping-pong or indexed
buffering is used.

To use Simplified Mode Command Processing, the SMCP bit in Configuration Register 1 is set to logic 1. The Control
Word PPEN bit for mode commands is “don’t care” (no longer specifies index or ping-pong buffer mode) because Sim-
plified Mode Command Processing stores mode command data and message information words directly within each
mode command’s redefined Descriptor Table block. When SMCP is enabled, mode code command descriptor blocks
(in the Descriptor Table) do not contain data pointers to reserved buffers elsewhere in the shared RAM. Instead, each
4-word descriptor block itself contains the message information word, the time-tag word and the data word transacted
for each mode command (for mode codes 16-31 decimal).

When Simplified Mode Command Processing is used, the range of active bits is reduced in each receive or transmit
mode command Control Word. Interrupt control and response is not affected by the SMCP option. Simplified Mode
Command Processing is fully presented in the later data sheet section entitled “Mode Code Commands.”
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|
10.4. Receive Mode Command Control Word

Receive Mode Command Control Words apply when the command word T/R bit equals zero (receive) and the sub-
address field has a value of 0 or 31 (0x1F). The descriptor Control Word defines terminal command response and
interrupt behavior, and conveys activity status to the host. It is initialized by the host before terminal execution begins.
Bits 8-11 cannot be written by the host; these bits are updated by the device during terminal execution, that is, when
Configuration Register 1 STEX bit equals 1. The host can write bit 2 only when STEX equals zero; bits 3 and 12-15
can be written anytime. This register is cleared to 0x0000 by MR master reset. Software reset (SRST) clears just the
DBAC, DPB and BCAST bits. Following any read cycle to the Control Word address, the DBAC bit is reset.

When single-message indexed buffering or ping-pong buffering is used instead of SMCP (Simplified Mode Code Pro-
cessing), the receive mode Command Control Word looks like this:

Q,O/\/?* . \J\g}%?o& 0 vé;oé ,\OQQQ@ Bit maintained by host
FIETF S ¢ © < |E| Bit maintained by device
[r]r]r[nlotfofofolx]x|x]x]n]n|x]x]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB Bit set by device, reset by host read cycle

Bit is not used, may be logic 0 or 1

When SMCP applies, the number of active mode Command Control Word bits is reduced:

Q,O/\'v . {g??:vo C}?é\ Bit maintained by host
WS ® |E| Bit maintained by device
LR [H o] x o] x [x[x[x[x]x [x[x]x]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB Bit set by device, reset by host read cycle

Bit is not used, may be logic 0 or 1

NOTE: ‘Reset’ refers to bit value following Master Reset (W). The bit value following software reset is un-
changed unless specifically indicated by an “SR” value.

Bit No. | Mnemonic | R\W| Reset | Function

Interrupt When Index Equals Zero.

If the Interrupt Enable Register IXEQZ bit is high, assertion of this bit enables
generation of an interrupt for mode code commands using indexed buffer

15 IXEQZ 0 mode when the INDX value decrements from 1 to 0. Upon completion of
command processing that results in INDX = 0, when IXEQZ interrupts are
enabled, an IXEQZ interrupt is entered in the Pending Interrupt Register, the
INTMES output pin is asserted, and the interrupt is registered in the Interrupt
Log.

Interrupt When Accessed.

If the Interrupt Enable Register IWA bit is high, assertion of this bit enables
14 WA 0 interrupt generation at each instance of a valid mode code command. Upon
completion of command processing, when IWA interrupts are enabled, an
IWA interrupt is entered in the Pending Interrupt Register, the INTMES output
pin is asserted, and the interrupt is registered in the Interrupt Log.
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Bit No. | Mnemonic | R/W'| Reset | Function

Interrupt Broadcast Received.

If the Interrupt Enable Register IBR bit is high, assertion of this bit enables
interrupt generation at each instance of a valid broadcast receive mode code
command. Upon completion of command processing, when IBR interrupts
13 [IBR 0 | are enabled, an IBR interrupt is entered in the Pending Interrupt Register, the
INTMES output pin is asserted, and the interrupt is registered in the Inter-
rupt Log. This bit has no function if the BCSTINV bit is high in Configuration
Register 1. In this case, commands to RT address 31 are not recognized as
valid by the device.

Make Busy.

The host asserts the MKBUSY bit to respond with Busy status for commands
to this mode code. This bit is an alternative to globally applying Busy status
12 MKBUSY 0 for all valid commands, enabled from the 1553 Status Bits Register. See that
register description for additional information. When Busy is asserted, mode
data words received with MC16-MC31 are not stored and the DPB bit does
not toggle after message completion.

Descriptor Block Accessed.

0 Internal device logic asserts the DBAC bit upon completion of message pro-
sr=0 |cessing. The host may poll this bit to detect mode command activity, instead
of using host interrupts. This bit is reset to logic 0 by MR master reset, SRST
software reset or a read cycle to this memory address.

1 DBAC

Data Pointer B.

This status bit is maintained by the device and only applies for mode com-
mands using ping-pong buffer mode. This bit indicates the buffer to be used
for the next occurring mode command. When the DPB bit is logic 0, the next
0 message will use Data Pointer A; when DPB is logic 1, the next message

sr=0 [uses Data Pointer B. In ping-pong buffer mode, the bit is inverted after each
error-free message completion. The DPB bit is not altered after messages
ending in error, after illegal commands, or after messages when the terminal
responds with Busy status. This bit is reset to logic 0 by MR master reset or
SRST software reset; therefore the first message received after either reset
will use Buffer A. This bit is “don’t care” for indexed single-buffer mode.

10 DPB

Broadcast Received.

Device logic sets this bit when a valid broadcast mode command is received
9 BCAST 0 having T/R bit = 0. This bit has no function if the BCSTINV bit is asserted in
Configuration Register 1. In this case, RT address 31 commands are not rec-
ognized as valid by the HI-6120/21. This bit is reset to logic 0 by MR master
reset or SRST software reset.
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Bit No. | Mnemonic | R\W'| Reset | Function

Ping-Pong Enable Acknowledge.

This bit is read only and only applies for mode commands using ping-pong
mode (PPEN bit 2 was initialized to logic 1 by the host after reset). The
device asserts this bit when it recognizes ping-pong is active for this mode
code. Before off-loading the receive data buffer for this mode code, the host
can ask the device to temporarily disable ping-pong by asserting STOPP

bit 3. The device acknowledges ping-pong is disabled by negating PPON.

8 PPON 0 The host can safely load or off-load the buffer without data collision while
PPON is negated. After buffer servicing, the host asks the device to re-enable
ping-pong by negating STOPP bit 3. The device acknowledges ping-pong is
re-enabled by asserting PPON.

If PPEN bit 2 is high and PPON bit 8 is low when new commands arrive

for this subaddress, ping-pong is disabled. Each new message overwrites
existing data in the buffer specified by DPB bit 10, and the DPB bit does not
toggle after command completion.

7-4 | ----- 0 Not Used

Stop Ping-Pong Request.

The host asserts this bit to suspend ping-pong buffering for this mode code.
3 STOPP 0 The host resets this bit to ask the device to re-enable ping-pong. The device
confirms recognition of ping-pong enable or disable status by writing PPON

bit 3.

Ping-Pong Buffer Enable.

The PPEN bit is initialized by the host to select buffer mode. If this bit is high,
ping-pong buffering is selected. If this bit is low, indexed single buffering is

selected.

2 PPEN 0 After reset, the host initializes this bit to logic 1 to enable ping-pong buffering
for this mode code. The host asserts STOPP bit 3 to ask the device to tempo-
rarily disable ping-pong. Negating the STOPP bit asks the device to re-enable
ping-pong. The device confirms ping-pong enable or disable state changes
by writing the PPON bit.

1,0 |- 0 Not Used.

10.5. Transmit Mode Command Control Word

Transmit Mode Command Control Words apply when the command word T/R bit equals one (transmit) and the sub-
address field has a value of 0 or 31 (0x1F). The descriptor Control Word defines terminal command response and
interrupt behavior, and conveys activity status to the host. It is initialized by the host before terminal execution begins.
Bits 8-11 cannot be written by the host; these bits are updated by the device during terminal execution, that is, when
Configuration Register 1 STEX bit equals 1. The host can write bit 2 only when STEX equals zero; bits 3 and 12-15
can be written anytime. This register is cleared to 0x0000 by MR master reset. Software reset (SRST) clears just the
DBAC, DPB and BCAST bits. Following any read cycle to the Control Word address, the DBAC bit is reset.

When single-message indexed buffering or ping-pong buffering is used instead of SMCP (Simplified Mode Code Pro-
cessing), the transmit mode Command Control Word looks like this:
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Q,O/\/?* . @Oion@ ové\oe Lo Bit maintained by host
FIENFF S E 5 & |E| Bit maintained by device
[H[n[r[H]pfofo o] x[x[x[x[H]n]x]|x]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB Bit set by device, reset by host read cycle

Bit is not used, may be logic 0 or 1

When SMCP applies, the number of active mode Command Control Word bits is reduced:

Q,&v . {37003;0 Q?é\ Bit maintained by host
FYeSF < [0] Bit maintained by device
Lrlrlrfrlor]x]o [x]x[x]x]x]x|x|x[x]
MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB Bit set by device, reset by host read cycle

Bit is not used, may be logic 0 or 1

NOTE: ‘Reset’ refers to bit value following Master Reset (MR). The bit value following software reset is un-
changed unless specifically indicated by an “SR” value.

Bit No. | Mnemonic | RW | Reset | Function

Interrupt When Index Equals Zero.

If the Interrupt Enable Register IXEQZ bit is high, assertion of this bit enables
generation of an interrupt for mode code commands using indexed buffer

15 IXEQZ 0 mode when the INDX value decrements from 1 to 0. Upon completion of
command processing that results in INDX = 0, when IXEQZ interrupts are
enabled, an IXEQZ interrupt is entered in the Pending Interrupt Register, the
INTMES output pin is asserted, and the interrupt is registered in the Interrupt
Log.

Interrupt When Accessed.

If the Interrupt Enable Register IWA bit is high, assertion of this bit enables
14 IWA 0 interrupt generation at each instance of a valid mode code command. Upon
completion of command processing, when IWA interrupts are enabled, an
IWA interrupt is entered in the Pending Interrupt Register, the INTMES output
pin is asserted, and the interrupt is registered in the Interrupt Log.

Interrupt Broadcast Received.

If the Interrupt Enable Register IBR bit is high, assertion of this bit enables
interrupt generation at each instance of a valid broadcast transmit mode code
command. Upon completion of command processing, when IBR interrupts

13 IBR 0 are enabled, an IBR interrupt is entered in the Pending Interrupt Register, the
INTMES output pin is asserted, and the interrupt is registered in the Inter-
rupt Log. This bit has no function if the BCSTINV bit is high in Configuration
Register 1. In this case, commands to RT address 31 are not recognized as
valid by the device.
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Bit No. | Mnemonic | RW | Reset | Function

Make Busy.

The host asserts the MKBUSY bit to respond with Busy status for commands
to this mode code. This bit is an alternative to globally applying Busy status
for all valid commands, enabled from the 1553 Status Bits Register. See that
12 MKBUSY 0 register description for additional information. When Busy is asserted, mode
data words are not transmitted with MC16-MC31, and the DPB bit does not
toggle after message completion. The MKBUSY bit is not heeded if set in the
Control Word for mode code command MC8 “reset remote terminal”. For this
command only, Busy is inhibited for the status response transmitted before
the reset process begins.

Descriptor Block Accessed.

0 Internal device logic asserts the DBAC bit upon completion of message pro-
11 DBAC sr=0 |cessing. The host may poll this bit to detect mode command activity, instead
of using host interrupts. This bit is reset to logic 0 by MR master reset, SRST
software reset or a read cycle to this memory address.

Data Pointer B.

This status bit is maintained by the device and only applies for mode com-
mands using ping-pong buffer mode. This bit indicates the buffer to be used
for the next occurring mode command. When the DPB bit is logic 0, the next
0 message will use Data Pointer A; when DPB is logic 1, the next message

10 DPB sr=0 |uses Data Pointer B. In ping-pong buffer mode, the bit is inverted after each
error-free message completion. The DPB bit is not altered after messages
ending in error, after illegal commands, or after messages when the terminal
responds with Busy status. This bit is reset to logic 0 by MR master reset or
SRST software reset; therefore the first message received after either reset
will use Buffer A. This bit is “don’t care” for indexed single-buffer mode.

Broadcast Received.

Device logic sets this bit when a valid broadcast mode command is received
9 BCAST 0 having T/R bit = 1. This bit has no function if the BCSTINV bit is asserted in
Configuration Register 1. In this case, RT address 31 commands are not rec-
ognized as valid by the HI-6120/21. This bit is reset to logic 0 by MR master
reset or SRST software reset.

Ping-Pong Enable Acknowledge.

This bit is read only and only applies for mode commands using ping-pong
mode (PPEN bit 2 was initialized to logic 1 by the host after reset). The
device asserts this bit when it recognizes ping-pong is active for this mode
code. Before loading the transmit data buffer for this mode code, the host can
ask the device to temporarily disable ping-pong by asserting STOPP bit 3.
The device acknowledges ping-pong is disabled by negating PPON. The host
8 PPON 0 can safely load or off-load the buffer without data collision while PPON is ne-
gated. After buffer servicing, the host asks the device to re-enable ping-pong
by negating STOPP bit 3. The device acknowledges ping-pong is re-enabled
by asserting PPON.

If PPEN bit 2 is asserted and PPON bit 8 is negated when a new command
arrives for this mode code, ping-pong disable handshake is in effect: The
device applies single-buffer index mode using Data Pointer A or Data Pointer
B, per DPB bit 10. The DPB bit does not toggle after command completion.
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Bit No. | Mnemonic | RW | Reset | Function

7-4 |- 0 Not Used

Stop Ping-Pong Request.

The host asserts this bit to suspend ping-pong buffering for this mode code.

3 STOPP 0 The host resets this bit to ask the device to re-enable ping-pong. The device
confirms recognition of ping-pong enable or disable status by writing PPON

bit 3.

Ping-Pong Buffer Enable.

The PPEN bit is initialized by the host to select buffer mode. If this bit is high,
ping-pong buffering is selected. If this bit is low, indexed single buffering is

selected.

2 PPEN 0 After reset, the host initializes this bit to logic 1 to enable ping-pong buffering
for this mode code. The host asserts STOPP bit 3 to ask the device to tempo-
rarily disable ping-pong. Negating the STOPP bit asks the device to re-enable
ping-pong. The device confirms ping-pong enable or disable state changes
by writing the PPON bit.

1,0 |- 0 Not Used.
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11. MESSAGE DATA BUFFERS

The memory structures described up to this point com-
prise not more than 1K words of the lower memory ad-
dress space. The remaining memory is allocated by the
host for message data storage, to fulfill application re-
quirements. This section describes the remaining data
structures in shared RAM that control (and result from)
command processing.

By initializing the Descriptor Table, the host allocates
memory space for storing data for each subaddress used
in the Remote Terminal application. Each legal Receive
Subaddress and each legal Transmit Subaddress are
usually assigned unique buffer memory spaces. (Excep-
tion: To comply with the requirements for MIL-STD-1553
data wrap-around, it is convenient to assign the data
wrap-around subaddress to use the same buffer space
for both receive and transmit commands.)

As an option, data from broadcast receive commands
can be stored separately from data resulting from non-
broadcast receive commands. Each subaddress buffer
can use any of four data storage methods offered.

Subaddress (non-mode) commands are transacted with
one to 32 data words. These are stored in a data buffer in
shared RAM. For receive commands, the device stores
data received during message processing in the shared
RAM buffer. Later, the host retrieves these data words
from the buffer. In the case of transmit commands, the
host has previously stored transmit data words in the
transmit subaddress buffer. The device retrieves these
data words for transmission while processing the trans-
mit command.

For each complete message processed, the message
data stored in the buffer is comprised of these elements:

1. Message Information Word.
2. Time-Tag Word.

3. One to 32 Data Words transmitted or received dur-
ing message transaction ( except no data word for
mode code commands 0 - 15 decimal).

The Message Information word and Time-Tag word are
generated by the device and stored in assigned buffer
space to aid the host in further message processing.
The Message Information word contains message type,
word count and message error information. The 16-bit
Time-Tag word contains the value in the device internal
Time-Tag counter when the command is validated.

The host initializes the Descriptor Table entry for each
subaddress or mode command to select one of four data
buffering methods.

1. Indexed (Single Buffer) Method (see 11.4).

A predetermined number of messages (N) is trans-
acted using a single data buffer in shared RAM.
Several host interrupt options are offered, including
host interrupt when all N messages are successfully
completed. This method also supports single-mes-
sage mode when N is purposely initialized to zero.

2. Double (or Ping-Pong) Buffer Method (see 11.3).

Successive messages alternate between two 34-
word data buffers in shared RAM. Several host in-
terrupt options are offered.

3. Circular Buffer Mode 1 (see 11.5).

Buffer boundaries determine when the bulk trans-
fer is complete. Message information and time-tag
words are stored in the same buffer with data words.
Several host interrupt options are offered, including
host interrupt when the allocated data buffer is full.

4. Circular Buffer Mode 2 (see 11.6).

The number of messages transacted defines bulk
transfer progress. Message data words are stored
contiguously in one buffer while message informa-
tion and time-tag words are stored in a separate
buffer. Several host interrupt options are offered,
including host interrupt when all N messages are
completed.

The data buffer options are summarized in Table 8.

Simplified Mode Command Processing.

This is a global option that applies for all mode code
commands, when enabled. Mode commands have ei-
ther one data word, or no data word. Instead of using
data buffers for storing this limited mode command data,
the message data is stored directly within the Descriptor
Table. This option for mode commands is described in
the section called “Mode Command Processing.”

Broadcast Data Separation

When the NOTICE2 option is enabled, data words re-
sulting from broadcast receive commands will be stored
separately from data resulting from non-broadcast re-
ceive commands when using indexed or ping-pong buf-
fer modes. When NOTICE2 applies, all subaddresses
using indexed or ping-pong modes must have an as-
signed 34-word broadcast data buffer in addition to the
primary buffers listed above. Broadcast data segrega-
tion cannot be done using either circular buffer mode.
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______________________________________________________________________________________________________________________________________________|
Table 8. Summary of Data Buffer Modes.

Buffer Data Buffer(s) Message Info Suitable for Primarv Aoplication
Mode Number and Size Word Mode Codes? ry App
One. Host defines Stored in same | Yes, only single | For transacting N (multiple) messages
Indexed . . . )
size for N messages | buffer as data message mode | with optional host interrupt when done
Pina-Pon Two 34-word buffers, | Stored in same Yes For transacting single messages,
9 9 |one message each buffer as data alternating between A and B buffers
Circular 1 One. Host defines Stored in same No For transacting messages until buffer is
size for N words buffer as data full / empty, optional interrupt when done
One. Host defines Stored in For transacting N (multiple) messages
Circular 2 | size for N messages, | separate buffer No with optional host interrupt when done.
plus Msg Info Block | (Msg info block) Data buffer holds contiguous pure data.
11.1. Subaddress Message Information Words

11.1.1.

For receive subaddress commands, the device stores the received data words plus two additional words. The device
adds a receive subaddress Message Information Word and a Time-Tag Word to the received data words. The device
stores the Message Information and Time-Tag words ahead of the data words associated with the receive command,
as shown below. If message error occurs, the RT stores only the receive subaddress Message Information Word and
Time-Tag Word. Once a message error is detected, the device sets the MERR bit in the receive subaddress Message
Information word. When this occurs, all data words are considered invalid. Whenever the receive subaddress Message
Information Word MERR bit is set, the host should disregard the record’s data word(s).

Receive Subaddress Command

Here is an example data structure for a 3-word receive command. Notice that the receive subaddress Data Pointer
points to the data structure starting address, not the first data word. The data pointer is located in the receive subad-
dress command’s Descriptor Block, fully described later:

Data Buffer

Hex Address Device Writes Word ...

Word Description

Data pointer equals 0x0500 — 0x0500 Message Information Word After message completion

0x0501 Time-Tag Word “ ¢ “

0x0502 Data Word 1 After message completion (See Note)
0x0503 Data Word 2 “ “ “ “ “
0x0504 Data Word 3 “ “ “ “ “

Note: The data words are written
after message completion when
Configuration Register 2 TRXDB is 1,
otherwise written when received.
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MSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

The following bits comprise the receive subaddress Message Information Word:

Bit No. | Mnemonic | Function
Time-Out Error.

15 TMOERR | This bit is asserted for RT-RT receive messages when the transmitting terminal fails to
start its status word and data transmission before time-out occurs, per TOSELO-1 bits in
Configuration Register 2.

Invalid Word Error.

14 IWDERR | Assertion of this bit indicates Manchester error or parity error was observed in a received

data word.
Gap Error / Broadcast Flag.
When “Configuration Register 2 (0x0001)” bit 3 is “0”, this bit is a Gap Error flag. As-

13 GAP/ sertion of this bit indicates bus activity was detected immediately after the last expected

BCAST receive data word or that a gap occurred before all expected data words were received.
When “Configuration Register 2 (0x0001)” bit 3 is “1”, this bit is a Broadcast flag, as-
serted when the received message was broadcast.

Word Count Error.

12 WCTERR | This bit is asserted if command is received with less data words than the command word
specifies. For example, a receive command for three data words is received with two
contiguous data words.

Sync Error.

11 SYNERR | This bit is asserted when an incorrect (command/status) sync type occurs in received data
words.
Message Error.

10 MERR This bit is asserted when message error status change occurs during command process-
ing. See bits 7 and 11-15 for details.

Was Busy.
This bit is asserted when the terminal responds to the receive command with BUSY

9 WASBSY | status, due to global BUSY bit set in 1553 Status Bits Register, or command-specific
MKBUSY bit set in the descriptor table Control Word. Received data words were buffered
normally.
lllegal Command Received.

This bit is asserted when the lllegalization Table bit corresponding to the received com-

8 ILCMD mand is logic 1. The lllegalization Table should only contain nonzero values when “illegal
command detection” is being applied. See section entitled lllegalization Table for further
information.
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Bit No. | Mnemonic | Function

RT-RT Transmit Remote Terminal Error.

This bit is set when the terminal decodes a valid RT-RT receive command, but one of four
potential errors is detected in the second command word, CW2: (1) CW2 is addressed
to broadcast address RT31. (2) the CW2 T/R bit equals 0, (3) the CW2 subaddress is a

7 TXRTERR [ mode command indicator, 00000 or 11111, or (4) CW2 has same non-broadcast terminal
address as receive command word CW1.

The TXRTERR bit is also set when status word received from the transmitting terminal
is invalid (e.g., parity error) or bits 15:11 in the status word reflect the wrong RT address
(does not match CW2).

5 RTRT Remote Terminal to Remote Terminal Transfer.
Assertion of this bit indicates the receive command was an error-free RT-to-RT transfer.

Bus Identification.

S BUSID If this bit equals zero, message was transacted on Bus A. If bit equals one, it was trans-
acted on Bus B.

Word Count.

4-0 WC4:0 This 5-bit field contains the word count extracted from the command word. Zero indicates
32 words.

11.1.2. Transmit Subaddress Command

The external host is responsible for organizing the data packet (i.e., storing N data words) in shared RAM and initializ-
ing the applicable data pointer. The host must allocate two memory locations at the starting address of the data record
for device storage of the transmit subaddress Message Information Word and Time-Tag Word.

Here is an example data structure for a 3-word transmit command. Notice that the Data Pointer points to the data
structure starting address, not the first data word. The data pointer is located in the transmit subaddress command’s
Descriptor Block.

Data Buffer s . .
Hex Address Word Description Word is Written By ...
Data pointer equals 0x0500 — 0x0500 Message Information Word Device, after message completion
0x0501 Time-Tag Word “ “ “ “
0x0502 Data Word 1 Host, prior to terminal’s data transmit

0x0503 Data Word 2
0x0504 Data Word 3 “ “©o “ “ “

&
S
Ko B
S &i‘*@i&o EFL LIS
XIXIL T IXL T I T ]

MsSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

The following bits comprise the transmit subaddress Message Information Word.
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Bit No. | Mnemonic | Function

15,14 | ----- Not Used.

Gap Error / Broadcast Flag.

When “Configuration Register 2 (0x0001)” bit 3 is 0, this bit is a Gap Error flag.
GAP/ Assertion of this bit indicates bus activity was detected immediately after the transmit
BCAST command word, when a gap was expected.

When “Configuration Register 2 (0x0001)” bit 3 is 0, this bit is a Broadcast flag, assert-
ed when the received message was broadcast.

13

Word Count Error.

This bit is asserted if command is received with unexpected data word(s).

12 WCTERR

11 |- Not Used.

Message Error.

10 MERR This bit is asserted when message error status change occurs during command process-
ing. See bits 12 and 13 for details.

Was Busy Status.

9 WASBSY | This bit is asserted when the terminal responds to the transmit command with BUSY
status, due to global BUSY bit set in 1553 Status Bits Register, or command-specific MK-
BUSY bit set in the descriptor table Control Word. No data words were transmitted.

lllegal Command Received.

This bit is asserted when the lllegalization Table bit corresponding to the received com-
8 ILCMD mand equals one. The lllegalization Table should only contain nonzero values when
“illegal command detection” is being applied. See section entitled lllegalization Table for
further information.

7 |- Not Used.

Remote Terminal to Remote Terminal Transfer.

Assertion of this bit indicates the transmit command was an error-free RT-to-RT transfer.

Bus ldentification.

5 BUSID If this bit equals zero, message was transacted on Bus A. If bit equals one, it was trans-
acted on Bus B.

Word Count.

4-0 [WC4:0 This 5-bit field contains the word count extracted from the command word. Zero indicates
32 words.

11.2. Mode Command Message Information Words

Mode command data structures in shared RAM are similar to those for subaddresses. Mode codes 0 through 15
(Ox0F) do not have an associated data word, so data structures for these mode code values have just a Message
Information Word and Time-Tag Word. The Message Information Word is stored at the memory address specified by
the descriptor table Data Pointer. Mode codes 16 through 31 (0x10 through Ox1F) have one associated data word.
The Message Information Word is stored at the memory address specified by the descriptor table Data Pointer, and
the Time-Tag Word is stored in the following location. The data word is stored at the memory address specified by the
Data Pointer plus two locations.
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|
11.2.1. Receive Mode Command

The receive mode command data structure contains a Message Information Word, a Time-Tag Word and may con-
tain one Data Word. If a receive mode command has a data word, the device may apply the data as defined by MIL-
STD-1553, plus store the received single mode data word at the address specified by the Data Pointer, plus two
locations. Refer to data sheet section entitled “Mode Command Action Summary”.

Here is an example data structure for a receive mode command with data (mode code values 0x10 through 0x1F).
Notice that the Data Pointer points to the data structure starting address, not the mode data word. The data pointer is
located in the receive mode command’s Descriptor Block, fully described later:

Data Buffer

Hex Address Word Description Word is Written By ...

Data pointer equals 0x0500 — 0x0500 Message Information Word Device, after message completion
0x0501 Time-Tag Word “ “ “ )
0x0502 Mode Data Word “ “ “ )

Three receive mode commands with data are not defined under MIL-STD-1553B. These are MC16, MC18 and MC19
(mode codes 0x10, 0x12 and 0x13 respectively). However the device responds “in form” if illegal command detection
is not used (corresponding bits in lllegalization Table are logic 0) and the UMCINV bit in Configuration Register 1 is
logic 0.

For mode code commands without data, the data structure contains only the Message Information Word and Time-Tag
Word.

Here is an example data structure for a receive mode command without data (mode code values 0x00 through OxOF).
Note: None of these receive mode commands are defined under MIL-STD-1553B but the device responds “in form”
if illegal command detection is not used (corresponding bits in lllegalization Table are logic 0) and the UMCINV bit in
Configuration Register 1 is logic 0. Notice that the data pointer points to the data structure starting address, the mes-
sage information word. The data pointer is located in the receive mode command’s Descriptor Block, fully described

later:
Data Buffer i . .
Hex Address Word Description Word is Written By ...
Data pointer equals 0x0500 — 0x0500 Message Information Word Device, after message completion

0x0501 Time-Tag Word « « « P

&
S
& X & & 2
\o‘%@?ﬁé‘i@%&i@io@ @OC}Z»%O%@C’%@O\@C’Q
XL IxIxE

mMSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

The following bits comprise the receive mode Message Information Word:

Bit No. | Mnemonic | Function

15 |- Not Used.
Invalid Word Error.

14 IWDERR Assertion of this bit indicates Manchester error or parity error was observed in a received
data word.
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Bit No. | Mnemonic | Function

Gap Error / Broadcast Flag.

When “Configuration Register 2 (0x0001)” bit 3 is 0, this bit is a Gap Error flag. Asser-
GAP/ tion of this bit indicates bus activity was detected immediately after a received mode data
BCAST word or that a gap occurred before the data word was received.

When “Configuration Register 2 (0x0001)” bit 3 is 0, this bit is a Broadcast flag, assert-
ed when the received message was broadcast.

13

Word Count Error

12 |WCTERR [ This bit is asserted if the command is received without expected mode data word, or with
extra word.

Sync Error.

11 SYNERR | This bit is asserted when incorrect (command/status) sync type occurs in received mode
data word.

Message Error.

10 MERR This bit is asserted when message error status change occurs during command process-
ing. See bits 11- 14 for details.

Was Busy Status.

9 WASBSY | This bit is asserted when the terminal responds to the mode command with BUSY status,
due to global BUSY bit set in 1553 Status Bits Register, or command-specific MKBUSY bit
set in the descriptor table Control Word.

lllegal Command Received.

This bit is asserted when the lllegalization Table bit corresponding to the received com-
8 ILCMD mand equals one. The lllegalization Table should only contain nonzero values when
“illegal command detection” is being applied. See section entitled lllegalization Table for
further information.

76 |- Not Used.

Bus Identification.

S BUSID If this bit equals zero, message was transacted on Bus A. If bit equals one, it was trans-
acted on Bus B.

Mode Code.

This 5-bit field contains the mode code extracted from the command word.

4-0 MC4:0

11.2.2. Transmit Mode Command

The transmit mode command data structure contains a Message Information Word, a Time-Tag word and may contain
one Data Word. For mode commands with associated data word (mode codes 16-31 decimal) the host is responsible
for loading the Mode Command Data Table before transmit mode commands are received (e.g., Transmit Vector Word
mode code). Two mode codes have internally generated data words: MC18 “Transmit Last Command” and MC19
“Transmit BIT Word”. For these, the device automatically transmits the data word then copies the transmitted data
value to the stored data structure.

Here is an example data structure for a transmit mode command with data (mode code values 0x10 through Ox1F).
This applies to MC16 “Transmit Vector Word”. Notice that the data pointer points to the data structure starting address,
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not the mode data word. The data pointer is located in the transmit mode command’s Descriptor Block, fully described

later:
Data Buffer i . .
Hex Address Word Description Word is Written By ...
Data pointer equals 0x0500 — 0x0500 Message Information Word Device, after message completion
0x0501 Time-Tag Word “ “ “ “
0x0502 Mode Data Word Host, prior to terminal’s data transmit

(except MC18, MC19 are written by
the device after completion)

Three transmit mode commands with data are not defined under MIL-STD-1553B. These are MC17, MC20 and MC21
(mode codes 0x11, 0x14 and 0x15 respectively). However the device responds “in form” if illegal command detection
is not used (corresponding bits in lllegalization Table are logic 0) and the UMCINV bit in Configuration Register 1 is
logic 0.

For mode code commands without data, the data structure contains only the Message Information Word and Time-Tag
Word. Here is an example data structure for a transmit mode command without data (mode code values 0x00 through
0xOF). Again, the data pointer points to the data structure starting address. The data pointer is located in the transmit
mode command’s Descriptor Block, fully described later:

Data Buffer oy . .
Hex Address Word Description Word is Written By ...
Data pointer equals 0x0500 — 0x0500 Message Information Word Device, after message completion

0x0501 Time-Tag Word “ “

&
3
Ko B
Oéz\iio/& &‘i@i&@ Q)o%\z@ SO
Il [P P[]

mMsSB 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 LSB

The following bits comprise the mode transmit Message Information Word:

Bit No. | Mnemonic | Function

15,14 | ----- Not Used.

Gap Error / Broadcast Flag.

When “Configuration Register 2 (0x0001)” bit 3 is 0, this bit is a Gap Error flag. This bit
13 GAP/ is high when bus activity was detected immediately after the mode command word, when
BCAST a gap was expected.

When “Configuration Register 2 (0x0001)” bit 3 is 0, this bit is a Broadcast flag, assert-
ed when the received message was broadcast.

Word Count Error

This bit is asserted if command is received with unexpected data word(s).

12 WCTERR

11 |- Not Used.

HOLT INTEGRATED CIRCUITS
7

Downloaded from AFFOW.Com.


http://www.arrow.com

HI-6120, HI-6121

Bit No. | Mnemonic | Function

Message Error.

10 |MERR This bit is asserted when message error status change occurs during command process-
ing. See bits 12-13 for details.

Was Busy Status.

9 WASBSY | This bit is asserted when the terminal responds to the mode command with BUSY status,
due to global BUSY bit set in 1553 Status Bits Register, or command-specific MKBUSY bit
set in the descriptor table Control Word. No mode data word was transmitted.

lllegal Command Received.

This bit is asserted when the lllegalization Table bit corresponding to the received com-

8 ILCMD mand is logic 1. The lllegalization Table should only contain nonzero values when “illegal
command detection” is being applied. See section entitled lllegalization Table for further
information.

76 |- Not Used.

Bus Identification.

5 BUSID If this bit equals zero, message was transacted on Bus A. If bit equals one, it was trans-
acted on Bus B.

Mode Code.
This 5-bit field contains the mode code extracted from the command word.

4-0 MC4:0
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11.3. Ping-Pong Data Buffering

11.3.1. Double Buffered (Ping-Pong) Mode

Ping-pong buffer mode is a method for storing message
and time-tag information and data associated with mes-
sages. Each unique MIL-STD-1553 subaddress and
mode code is assigned a pair of data buffers for transmit
commands and a pair of data buffers for receive com-
mands. The device retrieves buffer data for transmit
commands, or stores buffer data for receive commands.
During ping-pong operation, the device alternates mes-
sage storage between Data Buffer A and Data Buffer B,
on a message-by-message basis.

When a subaddress or mode command uses ping-pong
data buffer mode, its 4-word descriptor block in the De-
scriptor Table is defined as follows:

Descriptor Word 1 Control Word

Descriptor Word 2 Data Pointer A

Descriptor Word 3 Data Pointer B

Descriptor Word 4 Broadcast Data Pointer

If Descriptor Word 1 is stored at memory address N, De-
scriptor Word 2 is stored at address N+1, and the other
two words are stored at addresses N+2 and N+3.

Prior to starting terminal operation, enable ping-pong
buffering for any subaddress (or mode code) by assert-
ing the PPEN bit and negating the STOPP bit in the de-
scriptor Control Word. When the device detects ping-
pong is selected (PPEN = 1) and enabled (STOPP = 0),
it asserts the Control Word PPON bit to confirm ping-
pong is active.

During ping-pong operation, the RT determines the active
data buffer at the beginning of message processing.
The Control Word DPB bit indicates the data pointer
to be used by the next command. DPB equals logic 0
means Data Pointer A is used next; DPB equals logic
1 means Data Pointer B is used next. For ping-pong,

Data Pointers A and B are static values pointing to the
first address in each buffer. At the conclusion of error-
free message processing, the Control Word DPB bit is
inverted so the next command “ping-pongs” to the other
data buffer. Each new message to the subaddress or
mode code overwrites message data and information
words written previously. To assure data integrity, the
DPB pointer should only toggle after completion of error-
free messages. To cover the full set of conditions, set
DPBTOFF bit 1 described in “Configuration Register
2 (0x0001)” on page 24. When option bit DPBTOFF
= 1, DPB pointer toggle is prevented after incomplete
messages, illegal commands, and messages resulting
in BUSY or MESSAGE ERROR status. (When option bit
DPBTOFF = 0, the illegal and BUSY cases still cause
DPB pointer toggle.)

Please note that a subaddress may contain both legal
and illegal word counts. When DPBTOFF = 1, DPB
pointer toggle only occurs for the expected (legal) word
count(s).

The primary benefit of using the DPBTOFF = 1 option
is always knowing where to find the most-recent valid
data. When DPBTOFF = 1, the complemented DPB
pointer always indicates the last-transacted “good” data
set. For example, if DPB is logic 0, the last successful
message used Data Buffer B.

(Exception: immediately following Master Reset, the
entire memory range is cleared to zero, so neither buffer
contains message data. After reset, the host typically
initializes outgoing data for the first message occurring
on each transmit subaddress, Buffer A. The Message
Information and Time Tag Words will read 0x0000 until
the first message is transacted. After reset, the first-
used Buffer A for each receive subaddress will contain
0x0000 for the Message Information and Time Tag
Words and all data locations, until the first message is
transacted).

Figure 10 is a general illustration of ping-pong buffer
mode. Figure 11 shows a specific example.
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11.3.2. Ping-Pong Enable / Disable Handshake

Because ping-pong messages and host buffer servicing
are asynchronous, there is potential for “data collision”.
Here is a data collision example: The host reads data
from an earlier message while the device simultaneous-
ly writes new message data to the same buffer. The host
reads a mix of new and old message data. Collisions
can occur for both transmit and receive messages.

A handshake scheme lets the external host asynchro-
nously service ping-pong data buffers without data col-
lision. To off-load or load a subaddress (or mode code)
buffer, the application software performs the following
sequence:

a. Host asserts the Control Word STOPP bit to sus-
pend ping-pong operation for the subaddress.
When the device recognizes STOPP bit asser-
tion, it negates the PPON bit to acknowledge
ping-pong is disabled. While PPON remains
low, the last written (or read) data buffer is pro-
tected against device updates. During this time,
new messages use the active buffer indicated by
the Control Word DPA bit. Recurring messages
repeatedly use the same buffer until ping-pong

resumes.

Host services the last-used data buffer. If the
Control Word DPB bit equals logic 1, the last
command used Buffer A. The host application
software off-loads or loads inactive Buffer A while
the remote terminal uses active Buffer B for new
message(s). If the DPB bit equals logic 0, the
last command used Buffer B. The host applica-
tion software off-loads or loads inactive Buffer B
while the remote terminal uses active Buffer A for
any new messages. Each new receive message
overwrites buffer contents from the last receive
message. To avoid possible data loss, host buffer
servicing should be timed for completion before a
second message can occur.

Host negates the Control Word STOPP bit to re-
sume ping-pong operation for the subaddress.
When the RT recognizes the STOPP bit is reset,
it sets the PPON bit to acknowledge ping-pong is
again active. As long as PPON remains set, the
device alternates between data buffers A and B
for new messages.
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Data Word 32

~ Data Words 2-31 3

g4
JJ

Data Word 1

Broadcast Message Time-Tag Word Data Word 32

(if NOTICE2 is asserted)

(L
JJ

Message Info Word X Data Words 2-31 <

Subaddress Data Word 1
Buffer Space Message #2 Time-Tag Word
for Broadcast Message #4
(optional) Message #6 Message Info Word
etc.
Assigned
Subaddress
Data Buffer B
B’cast Data Pointer
Increasing Data Pointer A
Memory
Address i
Data Pointer B Data Word 32
- -»|  Control Word X Data Words 2-31 33
Data Word 1
Descriptor Block Time-Tag Word

for Subaddress

Message #1 Message Info Word

Message #3
Message #5 .
etc. Assigned
Subaddress

Memory Address for the Applicable
Subaddress Block is Derived From Data Buffer B
the Decoded Command Word

Message processing alternates between Data Buffers A and B. Upon sucessful message completion, the DPB
bit in Descriptor Control Word is updated so next message uses other buffer. Buffers are overwritten every

other message.

Separate buffer for broadcast messages is optional. There is no alternate buffer for successive
broadcast messages.

Figure 10. lllustration of Ping-Pong Buffer Mode
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11.3.3. Broadcast Message Handling in Ping-
Pong Mode

For MIL-STD-1553B Notice Il compliance, a remote ter-
minal should be capable of storing data from broadcast
messages separately from non-broadcast message
data. Some applications may not include this require-
ment. The standard does not stipulate where data sep-
aration should occur (e.g., within the RT or within the
external host) so the device provides alternative strate-
gies.

When the NOTICE2 bit in Configuration Register
1 is 1 and the BCSTINV bit is 0, ping-pong mode
subaddresses (or mode codes) will buffer data
words from broadcast and non-broadcast messages
separately. Broadcast message information and data
are stored in the broadcast data buffer; non-broadcast
message information and data are stored in ping-pong
buffers A and B. Since there is just one broadcast data
buffer, the NOTICE2 option treats broadcast messages
as exceptions to normal ping-pong mode. When using
the NOTICE2 option, broadcast data buffer servicing
should have high priority, because a closely following
broadcast message will overwrite the broadcast buffer.

Every mode command and subaddress (including
transmit subaddresses) must have an assigned val-
id broadcast data pointer when NOTICE2 is assert-
ed. When the NOTICEZ2 bit in Configuration Register 1
is 1 and the BCSTINYV bit is 0, reception of a broadcast-
transmit message updates the Message Information
and Time-Tag Words for the assigned broadcast buffer,
but no data is transmitted on the bus. Since broadcast-
transmit is not allowed, multiple transmit subaddresses
may share a common “bit bucket” broadcast buffer. A
two word buffer is sufficient for storing the MIW and
Time-Tag Word.

When using ping-pong mode, there are two ways to han-
dle broadcast messages, when broadcast is enabled:

Option 1 for Ping-Pong Mode Broadcast Messages:

This option isolates broadcast message information
in the broadcast data buffer. If the descriptor Control
Word IBR bit and Interrupt Enable Register IBR bit are
both set, reception of broadcast messages generates
an INTMES host interrupt. To prevent data loss, the
broadcast data buffer must be serviced before the next
broadcast message occurs. Broadcast messages do not
affect non-broadcast message ping-pong; the Control
Word DPB bit does not toggle after broadcast message
completion.

Option 1 Setup: At initialization, host asserts the
NOTICE2 bit in Configuration Register 1 and sets the

IBR (Interrupt Broadcast Received) bit in descriptor
Control Word(s). The IBR bit is asserted in the Interrupt
Enable Register.

When a broadcast command is received, message in-
formation and data is stored in the broadcast data buffer
and an INTMES interrupt is generated. The host must
read the Interrupt Log to determine the originating sub-
address (or mode code), then service the broadcast
data buffer for that subaddress (or mode code) before
another broadcast message to the same subaddress (or
mode code) arrives.

Option 2 for Ping-Pong Mode Broadcast Messages:

The second alternative stores both broadcast and non-
broadcast message information in the ping-pong data
buffers A and B. IWA interrupts can signal arrival of any
new message. The RT handles broadcast messages
just like non-broadcast messages, except the Mes-
sage Information Word BCAST bit is asserted to iden-
tify broadcast messages during host buffer servicing. All
messages toggle the Control Word DPB bit in message
post-processing. For Notice Il compliance, separation
of broadcast and non-broadcast data occurs within the
host.

Option 2 Setup: At initialization, host negates the NO-
TICE2 bit in Configuration Register 1. If IWA interrupts
are used, the host asserts the descriptor Control Word
IWA (Interrupt When Accessed) bit 14 and the corre-
sponding bit is asserted in the Interrupt Enable Register.
Using this option, the IBR interrupt is probably not used.

The host typically services the ping-pong data buffers
A and B whenever a message is transacted. Using the
setup above, this occurs whenever the subaddress IWA
interrupt generates an INTMES interrupt output for the
host. The host must read the Interrupt Log to determine
the originating subaddress or mode code. The applica-
ble data buffer is indicated by the DPB bit in the Receive
Control Word. The Message Information Word BCAST
bit is asserted if the message was broadcast.
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Data Word 32 0x0565 ——— Device sets Control Word BCAST
bit (DPB bit remains static)
<Y Data Words 2-31 &y 0x0547 - 0x0564 IBR interrupt is generated
Assigned Data Word 1 0x0546
Subaddress :
Broadcast Time-Tag Word BC 0x0545
Data Buffer Receive Message #2
Msg Info Word BC 0x0544 Broadcast, 32 Data Words
Data Word 32 0x0543 ——— Device resets Control Word
DPB and BCAST bits
X Data Words 2-31 33 0x0525 - 0x0542
Subaddress Time-Tag Word B 0x0523

Data Buffer B

Receive Message #3
Non-Broadcast, 32 Data Words

Data Word 32 0x0521 ——» Device resets Control Word
DPB bit

Msg Info Word B 0x0522 <+—

Data Words 2-31 &Y 0x0503 - 0x0520

(L
JJ
JJ

Data Word 1 0x0502
Assigned

Subaddress Time-Tag Word A 0x0501
Data Buffer A

Receive Message #1

Msg Info Word A 0x0500 Non-Broadcast, 32 Data Words

RAM
Address Message #4 also uses
this buffer, if not broadcast
Increasing
Memory
Address
B’cast Data Pointer Broadcast Data Pointer = 0x0544 start address in RAM
Data Pointer B Data Pointer B = 0x0522 Buffer B start address in RAM
Data Pointer A Data Pointer A = 0x0500 Buffer A start address in RAM
Control Word Control Word = 0x2010 Ping-Pong Mode, IBR Interrupt

Initialized Descriptor Values

Descriptor Block
fora
Receive Subaddress

Following reset (which resets Control Word DPB bit), the subaddress transacts 4 commands of 32 data words each.
The NOTICE 2 option is enabled so the device segregates data from broadcast and non-broadcast messages.
Message #2 is a broadcast command, while the other three messages are non-broadcast. Notice that the broadcast
message does not affect DPB bit, but the following message resets BCAST bit. The interspersed broadcast command
does not affect alternation between Buffer A and Buffer B.

Figure 11. Ping-Pong Buffer Mode Example for a Receive Subaddress
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11.4. Indexed Data Buffer Mode

Also called “single buffer mode”, indexed buffering is
one method for storing message and time-tag informa-
tion and data associated with messages. Buffer mode is
selected for each subaddress or mode code in the De-
scriptor Table Control Words. Indexed mode is enabled
when Control Word PPEN, CIR1EN and CIR2EN bits
are all zero.

When a subaddress or mode command uses the in-
dexed data buffer mode, its 4-word descriptor block in
the Descriptor Table is defined as follows:

Control Word

Data Pointer A

INDX Index Word
Broadcast Data Pointer

Descriptor Word 1

Descriptor Word 2
Descriptor Word 3
Descriptor Word 4

If Descriptor Word 1 is stored at memory address N, De-
scriptor Word 2 is stored at address N+1, and the other
two words are stored at addresses N+2 and N+3.

As the name implies, all message information and data
is stored in a single buffer, indexed by descriptor word
Data Pointer A. The descriptor Control Word DPB bit
is “don’t care”. The host initializes the desired message
count in descriptor INDX word. During message pro-
cessing, the device retrieves or stores data words from
the address specified by descriptor Data Pointer A, auto-
matically incrementing the pointer address as words are
read or stored. Data Pointer A is updated during com-
mand post-processing with the current buffer address
unless the message index count in descriptor INDX
(word 3 of descriptor block) decrements to zero upon
completion of the message. Figure 12 is a general illus-
tration of indexed single buffer mode. Figure 13 shows
a specific example.

To set up a terminal subaddress to buffer multiple mes-
sages, the host writes the desired index count (INDX)
to subaddress descriptor word 3. The initial INDX value
ranges from zero to 3FF hex (1023) messages. The de-
vice decrements the INDX count each time an error-free
message is transacted, and the data pointer is updated
to the first memory address to be used for the next mes-
sage. If INDX decrements from one to zero and Control
Word IXEQZ bit 15 is asserted, the IXEQZ bit is set in
the Interrupt Pending Register. If the corresponding bit
in the Interrupt Enable Register is asserted, an INTMES
interrupt is generated when INDX decrements from one
to zero.

INDX counter decrement does not occur if the command
was illegalized or if INDX already equals zero. Once

INDX equals zero, further commands will overwrite the
last-written data buffer block and the data pointer value
is not updated after successful message completion.

When using Index Mode with a non-zero INDX value,
the host must remember the initial Data Pointer A ad-
dress. The Data Pointer A word is not automatically re-
initialized to the buffer start address when INDX decre-
ments from 1 to 0.

11.4.1. Single Message Mode

When Index Mode is initialized with an INDX value of
zero, the subaddress or mode code is operating in “Sin-
gle Message Mode”. Here, the same data block is re-
peatedly over-read (for transmit data) or overwritten (for
receive or broadcast data). The DPA pointer is not up-
dated at the end of each message. The chief advantage
of single message mode is simplicity. In comparison to
other data buffering options, the single message buffer
uses an absolute minimum amount of memory space.
The IXEQZ interrupt cannot be used for this scheme
(INDX is always zero) but IWA interrupts may be used.
Single message mode is best suited to synchronous
data transfer where the host processor can reliably read
or write new message data prior to the start of the next
message to the same subaddress or mode code.

11.4.2. Broadcast Message Handling in Index
Mode

For MIL-STD-1553B Notice Il compliance, a remote ter-
minal should be capable of storing data from broadcast
messages separately from non-broadcast message
data. Some applications may not include this require-
ment. The standard does not stipulate where data sep-
aration should occur (e.g., within the RT or within the
external host) so the device supports alternative strate-
gies.

When the NOTICE2 bit is logic 1 in Configuration Regis-
ter 1, broadcast message data is stored in a broadcast
data buffer assigned for the subaddress or mode com-
mand. Each subaddress or mode command must have
an assigned, valid non-zero broadcast buffer address.
Non-broadcast message data is stored in Data Buffer A.

There are two ways to deal with broadcast messages in
indexed buffer mode:

Option 1 for Index Mode Broadcast Messages:

The first alternative isolates broadcast message informa-
tion in the broadcast data buffer. If the descriptor Control
Word IBR bit and Interrupt Enable Register IBR bit are
both set, reception of broadcast messages generates an
INTMES interrupt to the host. The broadcast data buffer

HOLT INTEGRATED CIRCUITS

Downloaded from AFFOW.Com.

84


http://www.arrow.com

HI-6120, HI-6121

must be processed before another broadcast message
arrives to prevent loss of data. Broadcast messages do
not decrement the INDX register, and Data Pointer A is
not updated in message post-processing. This scheme
may be well suited for Single Message Mode (INDX = 0)
when the host can reliably service either the broadcast
data buffer or data buffer A before the next receive mes-
sage arrives for the same subaddress (or mode code).

Option 1 Setup: At initialization, host asserts NOTICE2
bit in Configuration Register 1 and sets the Control Word
IBR (Interrupt Broadcast Received) bit for each index
mode descriptor block. The IBR bit is also asserted in
the Interrupt Enable Register.

When a broadcast command is received, message in-
formation and data are stored in the broadcast data buf-
fer. If descriptor Control Word IBR bit is set, an INTMES
interrupt is generated. The host must read the Interrupt
Log to determine the originating subaddress (or mode
code) then service the broadcast data buffer for that
subaddress (or mode code) before the next broadcast
message to the same subaddress (or mode code) ar-
rives.

Option 2 for Index Mode Broadcast Messages:
The second alternative stores both broadcast and non-

broadcast message information in data buffer A. Op-
tional IBR interrupts can signal arrival of broadcast mes-
sages. The RT handles broadcast messages just like
non-broadcast messages, except the Message Informa-
tion Word BCAST bit is asserted to identify broadcast
messages during host buffer servicing. All messages
decrement the INDX register and Data Pointer A is up-
dated in message post-processing. This scheme is com-
patible with Single Message Mode or conventional N-
message indexing. For Notice Il compliance, separation
of broadcast and non-broadcast data occurs within the
host.

Option 2 Setup: At initialization, host negates the
NOTICE2 bit in Configuration Register 1. If broadcast
interrupts are used, the Control Word IBR (Interrupt
Broadcast Received) bit is asserted at each desired
index mode descriptor block. The IBR bit is also asserted
in the Interrupt Enable Register.

Using option 2, the host has several options for servicing
data buffer A: (a) when INDX decrements from one to
zero (using the IXEQZ interrupt), (b) when a broadcast
message occurs (using the IBR interrupt) or (c) when
any message arrives (using the IWA interrupt).
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Data Word N
& DataWord(s) R
Data Word 1
Increasing
Data Word N Memory Next Time-Tag Word
Address
R DataWord(s) N Message ¢ Message Info Word
Data Word 1 Data Word N
Time-Tag Word . R DataWord(s)
Broadcast , . L
Message Info Word [«- Message | B’cast Data Pointer K Data Word 1
(if NOTICEZ | |NDX Index Count | - Time-Tag Word
Subaddress is asserted) " Current
Buffer Space Data Pointer A |- Messade » Message Info Word
for Broadcast . 9
(optional) T 2 Control Word . Data Word N
L . & DataWord(s)
, Descriptor Block )
g for Subaddress S Data Word 1
; - Time-Tag Word
. Preceding *
' Message Message Info Word
' Assigned
Memory Address for the Applicable Subaddress
Subaddress Block is Derived From Buffer Space

the Decoded Command Word

Upon successful message completion, if non-zero the INDX count in Descriptor Word 3 is decremented.
If decremented result is non-zero, Data Pointer A is adjusted so next message is stored above
just-completed message. If decremented INDX is zero, Data Pointer A remains static
and IXEQZ interrupt occurs if enabled in Control Word.

Figure 12. lllustration of Indexed Buffer Mode
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For Message #2,

Index decrements to zero.

Data Pointer A = 0x0505 (static)
IXEQZ Interrupt is generated

Data Word 4 0x050A
Data Word 3 0x0509 For Message #3 and beyond,
the data buffer is overwritten.
Data Word 2 0x0508 Index remains zero (static)
Data Pointer A = 0x0505 (static)
Data Word 1 0x0507 and no IXEQZ interrupt occurs.

Time-Tag Word 1 0x0506
Messages #2, #3, etc g X

Receive 4 Words Msg Info Word 1 0x0505
Index decrements to one
Data Word 3 0x0504 > Data Pointer A = 0x0505

Data Word 2 0x0503

Data Word 1 0x0502

Time-Tag Word 1 0x0501

Messages #1

Receive 3 Words Msg Info Word 1 0x0500 <«—— Index equals two
RAM
Assigned Address
Receive
Subaddress

Buffer
Increasing
Memory
Address

B’cast Data Pointer Broadcast Data Pointer = 0xXXXX Don’t Care

INDX Index Count Index = 0x0002 Initialize index for 2 messages
Data Pointer A Data Pointer A = 0x0500 Buffer Start Address in RAM
Control Word Control Word = 0x8000 Index Mode, IXEQZ Interrupt

Initialized Descriptor Values

Descriptor Block
for a
Receive Subaddress

Figure 13. Indexed Buffer Mode Example for a Receive Subaddress (broadcast not enabled)

HOLT INTEGRATED CIRCUITS
87

Downloaded from AFFOW.Com.


http://www.arrow.com

HI-6120, HI-6121

11.5. Circular Buffer Mode 1

The device offers two circular data buffer modes as alter-
natives to ping-pong and indexed buffering. These circu-
lar buffer options only apply for subaddress commands,
not mode code commands. Circular buffering simplifies
software servicing of the remote terminal when imple-
menting bulk data transfers. A circular buffer mode can
be selected for any subaddress by properly initializing
its descriptor Control Word. Circular Buffer Mode 1 is
selected when descriptor Control Word PPEN and ClI-
R2EN bits are both 0, and the CIR1EN bit is logic 1.

When a subaddress uses circular buffer mode 1, its four
word block in the Descriptor Table is defined as follows:

Control Word

SA (Buffer Start Address)
CA (Buffer Current Address)
EA (Buffer End Address)

Descriptor Word 1

Descriptor Word 2
Descriptor Word 3
Descriptor Word 4

If Descriptor Word 1 is stored at memory address N, De-
scriptor Word 2 is stored at address N+1, and the other
two words are stored at addresses N+2 and N+3.

Figure 14 provides a generalized illustration of Circular
Buffer Mode 1, while Figure 15 shows a specific exam-
ple. Circular Buffer Mode 1 uses a single user-defined
buffer that merges all transmit or receive data, along
with message information. Two words (Message Infor-
mation and Time-Tag) are stored at the beginning of the
block for each message, followed by the message data
word(s). The Mode 1 buffer pointers roll over (are reset
to their base addresses) when the allocated data buffer
memory is full.

For each valid receive message, the device enters a
Message Information word, Time-Tag word and data
word(s) into the circular receive buffer. For each valid
transmit message, the device enters a Message Infor-
mation word and a Time-Tag word into reserved memory
locations within the circular transmit buffer. The device
automatically controls the wrap around of circular buf-
fers.

Two pointers define circular buffer length: start of buffer
(lowest address) and end of buffer (highest address).
User specifies the start of buffer (SA) by writing the low-
est address value into the second word of a unique sub-
address descriptor block. The user defines the bottom
of the buffer (EA) by writing the highest address value to
the fourth word of that unique descriptor block. Both SA
and EA remain static during message processing. The
third word in the descriptor block identifies the current
address CA (i.e., last accessed address plus one). The

circular buffer wraps to the start address after complet-
ing a message that results in CA being greater than or
equal to EA. If CA increments past EA during message
processing, the device will access memory addresses
greater than the EA value. Reserve 33 address locations
past the EA address to accommodate a worst-case 32
data word message with a record starting at address =
EA minus 1.

Each receive subaddress and transmit subaddress may
have a unique circular buffer assignment. The RT de-
codes the command word T/R bit, subaddress field and
word count / mode code field to select the unique com-
mand descriptor block containing the Control Word, SA
pointer, CA pointer and EA pointer.

For receive messages, the device stores the Message
Information word to the address specified by CA, the
Time-Tag word into CA+1 and the data into the next “N”
locations starting with CA+2. For transmit messages, the
device stores the Message Information word to the ad-
dress specified by CA and the Time-Tag word into CA+1.
Retrieval of data for transmission starts at address
CA+2. When entering multiple transmit command data
packets into the circular buffer, delimit each data packet
with two reserved memory locations. The device stores
the Message Information word and Time-Tag word into
the reserved locations when processing the command.

Message processing for all commands begins with the
device reading the unique descriptor block for the sub-
address or mode code specified by the T/R bit, subad-
dress and word count fields in the received command
word.

For receive messages, the device stores “N” received
data words in the circular data buffer. The first data word
received is stored at the location specified by the CA
pointer +2. After message completion, the device stores
the Message Information word and Time-Tag words to
addresses CA and CA+1 respectively. If no errors were
detected, the device updates descriptor CA register. If
the next address location (last stored data word +1) is
less than or equal to EA, CA is updated to (last stored
address +1). If the next address location (last stored
data word +1) is greater than EA, the data buffer is full
(or empty); CA is updated to the SA value. If descriptor
Control Word IXEQZ bit is asserted (and if Interrupt En-
able Register IXEQZ bit is asserted) the device gener-
ates an interrupt to indicate full receive buffer by assert-
ing the INTMES interrupt output.

Although all messages store Message Information and
Time-Tag words, no data is stored if the message end-
ed with error, or if the Busy status bit was set or if the
commend was illegal (example: illegalized word count).
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Such messages do not update CA, so the next message
overwrites the same buffer space.

For transmit commands, the device begins transmission
of data retrieving the first data word stored at address
CA+2. (Reminder: addresses CAand CA+1 are reserved
for the Message Information and Time-Tag words.) When
message processing is complete, the device writes
the Message Information and Time-Tag words into the
buffer. If no errors were detected, the device updates
descriptor CA register. If the next address location (last
retrieved data word +1) is less than or equal to EA, CAis
updated to (last retrieved address +1). If the next address
location (last retrieved data word +1) is greater than EA,
the transmit data buffer is empty; CA is updated to the
SA value. If the descriptor Control Word IXEQZ bit is
asserted (and if the Interrupt Enable Register IXEQZ bit
is asserted) the device indicates “transmit buffer empty”
by asserting the INTMES interrupt output.

Circular Buffer Mode 1 does not automatically support
NOTICE2 segregation of broadcast data, even when
the NOTICEZ2 bit equals 1 in Configuration Register
1. Data from broadcast and non-broadcast receive
commands is stored in the same buffer. However
Notice 2 for MIL-STD-1553 does not state where data
segregation should occur. It is acceptable for the host

to separate broadcast and non-broadcast data when
offloading the circular buffer. To choose this option, set
GPBCST bit 3 in “Configuration Register 2 (0x0001)”
on page 24. This enables the BCAST (broadcast) bit
13 in the Message Information Word stored for each
message (replacing gap error flag). The BCAST bit in
the Message Information Word then reflects broadcast
or non-broadcast status for each stored message. If
broadcast messages are not expected during data
block transmission, the host can illegalize broadcast
commands for the subaddress. Broadcast illegalization
can be done either permanently, or only when data block
transmission is scheduled.

For transmit subaddresses using Circular Buffer Mode
1, occurrences of broadcast-transmit commands to
RT31 do not result in bus transmission. However these
messages update the Message Information Word
addressed by the Current Address (CA) pointer (and
following Time-Tag Word) but afterwards, the CA pointer
remains unchanged. The next transmit command to the
same subaddress, whether broadcast or not, overwrites
the Message Information and Time-Tag Word locations
written by the previous broadcast transmit command.
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End
Data Word N Address

N Data Word(s) <R

([

Data Word 1

Time-Tag Word

Last Message
in Data Block .¥| Message Info Word

' + More Messages

. . in Data Block
Data Word N
Y Data Word(s)
S Data Word 1
End Address . Time-Tag Word
* Current Current
Current Address - Message * Message Info Word Address
Start Address B + More Messages
_.---»| Control Word " in Data Block
o Descriptor Block " Data Word N
for Subaddress X DataWord(s)
. " Data Word 1
M Add ' for the Aoplicabl R Time-Tag Word
emory ress for the AAppiicabie FirstMessage °. Start

Subaddress Block is Derived From

; 4| Message Info Word
the Decoded Command Word in Data Block Address

Assigned
Increasing Subaddress
Memor Circular Buffer
y
Address

Descriptor block is initialized so Current Address equals buffer Start Address. After each successful
message transaction, Current Address is adjusted to point past last data word accessed. If adjusted
Current Address points past End Address, the Current Address is reinitialized to match Start Address
and an optional interrupt is generated to notify host that the pre-determined data block

was fully transacted.

Figure 14. lllustration of Circular Buffer Mode 1
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0x0565 ———»
0x0547 - 0x0564
0x0546
0x0545
0x0544 <€—
0x0543 ——»
0x0525 - 0x0542
0x0524

0x0523

0x0522 €+—
0x0521 ———»
0x0503 - 0x0520
0x0502

0x0501

0x0500

RAM
Address

«—

(1 + Data Word 32 address) = End Address.
Device updates Current Address to

equal the Start Address, 0x0500.

IXEQZ interrupt is generated.

Receive Message #3
32 Data Words

(1 + Data Word 32 address) < End Address.
Device updates Current Address to 0x0544.

Receive Message #3
32 Data Words

(1 + Data Word 32 address) < End Address.
Device updates Current Address to 0x0522.

Receive Message #3
32 Data Words

Unless serviced by host
after Message #3 Interrupt,
Message #4 will overwrite
buffer, starting at 0x0500

End Address = 0x0545 Buffer end address in RAM

Current Address = 0x0500 Buffer current address in RAM

Start Address = 0x0500 Buffer start address in RAM

Control Word = 0x8001

Circular Mode 1, IXEQZ Interrupt

Initialized Descriptor Values

Unlike Indexed mode, Data Block completion is based on Buffer Full / Buffer Empty, not number of messages.
Buffer size was purposely sized to yield remaining capacity after 2 full-count messages, to illustrate device behavior.
The circular buffer should have a 33-word pad beyond its End Address to deal with buffer overrun without data loss.

Figure 15. Circular Buffer Mode 1 Example for a Receive Subaddress
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11.6. Circular Buffer Mode 2

Circular Buffer Mode 2 segregates message data and
message information in separate host-defined buffers.
Separating data from message information simplifies
the host software that loads or unloads the data to or
from the buffer. After a predetermined number of mes-
sages has been transacted, buffer address pointers for
data and message information are automatically reset to
their base addresses. Figure 16 is a generalized illustra-
tion of Circular Buffer Mode 2, while Figure 17 shows a
specific example.

Circular Buffer Mode 2 is selected when the Control
Word PPEN bit is zero and the CIR2EN bit is logic 1.
When the CIR2EN bit is high, the CIR1EN bit is don'’t
care. The descriptor Control Word DPB bit is not used.

Any receive subaddress using circular buffer mode 2
has two circular buffers: a data storage buffer and a
message information buffer. A separate buffer pair may
be used for transmit commands to the same subad-
dress, if it also uses circular buffer mode 2. Each trans-
mit and receive subaddress using circular buffer mode
2 may have unique data buffer and message info buffer
assignments. Careful management (involving the bus
controller) may allow buffer sharing, as long as multiple
message sequences to a given subaddress are not in-
terrupted by messages to other subaddresses that use
the same buffer space.

When a subaddress uses circular buffer mode 2, its De-
scriptor Table 4-word block is defined as follows:

Control Word

SA (Buffer Start Address)

CA (Buffer Current Address)
MIBA (Message Info Buffer Addr)

Descriptor Word 1
Descriptor Word 2

Descriptor Word 3
Descriptor Word 4

If Descriptor Word 1 is stored at memory address N, De-
scriptor Word 2 is stored at address N+1, and the other
two words are stored at addresses N+2 and N+3. The
first word in the descriptor block is the Control Word. The
second and third words in the descriptor are the Start
Address (SA) and Current Address (CA) pointers. The
Message Information Buffer Address (MIBA) points to
the storage location for the Message Information Word
from the next occurring message.

Each time a message is completed, the device writes
a new Message Information Word and Time-Tag Word
in the MIB (Message Information Buffer) at the MIBA
address and following location, respectively. The MIBA
pointer is not updated if message error occurred, if the
Busy status bit was set, or if the command was illegal-

ized (for example an illegal word count expressed in the
command word.) For these situations, the Message In-
formation and Time-Tag words are still written, but MIB
updates for the following message will overwrite the
just-written Message Information and Time-Tag word
addresses.

For error-free receive messages, received data words
are stored in the data buffer after message completion,
starting at the CA address value. The CA value is then
updated for next-message readiness.

After writing the two MIB words, the device updates the
MIBA value to show the buffer address to be used by
the next message. Until the predetermined number of
error-free messages is transacted, the MIBA value is
double-incremented at each update. Before updating
the MIBA in Descriptor Word 4, the pre-existing MIBA
value is incremented once then checked for ‘full count,”
occurring when all N low-order address bits initialized to
zero (explained below) become N “one” bits. Full count
means the predetermined number of successful mes-
sages was completed. When this occurs, the CA and
MIB pointers are automatically written to their initialized
values by the device.

To preserve data integrity, the TRXDB bit should be set
in Control Register 2 to avoid storing incomplete data
from messages resulting in error. With TRXDB asserted,
the host is not bothered by message retries caused by
errors. The Buffer Empty/Full interrupt (if enabled) is
generated only upon successful transaction of the entire
N-message data block.

To initialize Circular Buffer Mode 2, the host must know
the number of messages to be transacted, always a
power of two: 1, 2, 4, 8, 16, 32, 64, 128, 256 or 512
messages. The host writes descriptor Control Word bits
7:4 with an encoded 4-bit value to set the fixed number
of messages to be transacted. This is illustrated in Table
9. The host initializes the descriptor block MIBA pointer
with a Message Information Buffer starting address.
Because the MIB stores two words for each message,
the allocated MIB space should equal 2x the number of
messages.

The initially-loaded MIB base address value is restricted.
Some lower bits of the starting address must be zero so
the device can restore the MIBA pointer to the initial MIB
base address after the predetermined message count is
transacted. As illustrated in Table 9, the required number
of logic-0 bits depends on the message count. Initializ-
ing the MIBA base address with more trailing zeros than
indicated is acceptable; initializing less trailing zeros will
cause malfunction.
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Allocated space in the data buffer (see column 3, Table
9) assumes each message has the maximum 32 data
words. If messages contain less than 32 words, the
data buffer size can be reduced. Since Circular Buffer
Mode 2 counts messages, values in all remaining Table
9 columns remain valid when message word count is
reduced.

The host may read the MIBA value to determine the
number of messages that have occurred since initializa-
tion. By reading the initially-zeroed lower bits of the MIB
Address, the host may determine the number of the next
occurring message.

From Table 9, a block of 128 messages requires 8
trailing zeros in the initial MIBA address, for example,
0x0F00. After each message is completed, the MIBA
value is updated (OxOF02, OxOF04, etc.) The device
detects message block completion when all required

initially-zero trailing address bits equal 1 after MIBAis in-
cremented once. In our example, MIBA would increment
from OxOFFE to OxOFFF. When “full count” occurs, the
device updates MIBA to the original value (e.g., 0xOF00)
and copies the SA starting address value to CA current
address register, ready for buffer service by the host.
The device optionally generates a “buffer empty-full” in-
terrupt for the host when block transfer is completed.

During block transfer, the host can read the MIBA value
to determine the number of additional messages need-
ed before the N-message data block is complete.

Message processing for all commands begins with the
RT reading the unique descriptor block for the subad-
dress specified by the T/R bit, subaddress and word
count fields in the received command word.

Table 9. Circular Buffer Mode 2 (Initialization factors based on message block size)

amber o | “Biiria” | Spacalise | MB Space2 | el MBAeue Showing e
CIR2ZN Field Words / Msg Words / Msg
2 0010 (2) 64 4 Oxxxxxxxxxxxx00
4 0011 (3) 128 8 Oxxxxxxxxxxx000
8 0100 (4) 256 16 Oxxxxxxxxxx0000
16 0101 (5) 512 32 Oxxxxxxxxx00000
32 0110 (6) 1,024 64 Oxxxxxxxx000000
64 0111 (7) 2,048 128 Oxxxxxxx0000000
128 1000 (8) 4,096 256 O0xxxxxx00000000
256 1001 (9) 8,192 512 0xxxxx000000000
512 1010 (A) 16,384 1,024 0xxxx0000000000
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For receive subaddresses using Circular Buffer Mode
2, the device stores received data words in the
circular data buffer. The first data word received for
each message is stored at the location indicated by
the CA pointer. After the correct number of words is
received (as specified in the command word) the device
writes Message Information and Time-Tag words in
the Message Information Buffer then updates the
descriptor CA Current Address and MIBA Message
Information pointers for next-message readiness. If the
predetermined total number of messages has not yet
been transacted, MIBA points to the next location in the
message information buffer and CA points to the next
location in the data buffer. If the completed message
is the last message in the block, the CA current (data)
address and MIBA message Information pointers are
reinitialized to their base address values. (Control
Word bits 7:4 tell the device how many MIBA lower bits
to reset.) If the descriptor Control Word IXEQZ bit is
asserted (and if the Interrupt Enable Register IXEQZ bit
is asserted) the device generates a Buffer Full / Empty
interrupt, asserting the INTMES interrupt output.

For transmit subaddresses using Circular Buffer Mode
2, the device transmits data from the assigned RAM
buffer, starting at the location specified by the CA
pointer. The first data word transmitted is stored at the
location specified by the CA pointer. After all data words
are transmitted (as specified in the command word)
the device writes Message Information and Time-Tag
words in the Message Information Buffer then updates
the descriptor CA Current Address and MIBA Message
Information pointers for next-message readiness. If the
predetermined total number of messages has not yet
been transacted, MIBA points to the next location in the
message information buffer and CA points to the next
location in the data buffer. If the completed message
is the last message in the block, the CA current (data)
address and MIBA message Information pointers are
reinitialized to their base address values. (Control
Word bits 7:4 tell the device how many MIBA lower bits

to reset.) If the descriptor Control Word IXEQZ bit is
asserted (and if the Interrupt Enable Register IXEQZ bit
is asserted) the device generates a Buffer Full / Empty
interrupt, asserting the INTMES interrupt output.

Circular Buffer Mode 2 does not automatically support
NOTICEZ2 segregation of broadcast data, even when the
NOTICEZ2 bit equals 1 in Configuration Register 1. Data
words from broadcast receive commands are stored in
the same buffer with data from non-broadcast receive
commands. However Notice 2 for MIL-STD-1553 does
not state where data segregation should occur. It is
acceptable for the host to separate broadcast and non-
broadcast data when offloading the circular buffer. To
choose this option, set GPBCST bit 3 in “Configuration
Register 2 (0x0001)” on page 24. This enables the
BCAST (broadcast) bit 13 in the Message Information
Word stored for each message (replacing gap error
flag). The BCAST bit in the Message Information
Word then reflects broadcast or non-broadcast status
for each stored message. If broadcast messages to
the subaddresss are not expected during data block
transmission or will result in data block error, the host
can illegalize broadcast commands for the subaddress,
either permanently or only when block transmission is
scheduled.

For transmit subaddresses using Circular Buffer Mode
2, occurrences of broadcast-transmit commands to
RT31 do not result in bus transmission. However
these messages update the Message Information
Word addressed by the Message information Block
(MIB) pointer (and the following Time-Tag Word) but
afterwards, the MIB and CA pointers remain unchanged.
The next transmit command to the same subaddress,
whether broadcast or not, overwrites the Message
Information and Time-Tag Word locations written by the
previous broadcast transmit command.
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Data Word N
. N d
Time-Tag Word Last Message Last Message ~ DataWord(s) R
Message Info Word fe " Data Block Increasing in Data Block Data Word 1
’ Memory o
. Address !
Time-Tag Word t. . Data Word N
Current ) .
Message Info Word [ Message - MIB Address K & DataWord(s)
0 © Current _ Current
K Current Address - Message > Data Word 1 Address
e Start Address ',
Time-Tag Word L’ ’ Control Word '
Message Info Word (4 ~ * Data Word N
FirstMessage Descriptor Block . N
in Data Block for Subaddress .. & DataWord(s)
Assigned <4 t. Start
Subaddress S FirstMessage 4|  Data Word 1 Address
Message Info Buffer . in Data Block
(MIB) ) Assigned
Subaddress

Memory Address for the Applicable Circular Data
Subaddress Block is Derived From Buffer
the Decoded Command Word

Segregated storage for data and message information simplifies host loading / offloading of buffered data.
Descriptor MIB Address tracks number of messages. Full count occurs when N initialized 0-bits become N 1-bits.
When full number of messages in block is transacted, an optional interrupt is generated to notify host.

Figure 16. lllustration of Circular Buffer Mode 2
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Msg Count increments to 4,
full count, data block complete.
Device updates CA to equal
buffer Start Address 0x0500.
Device updates MIBA to equal
Data Word 32| Ox057F MIB Start Address 0x0600.

X Data Words 2-31 X~ 0x0561 - 0x057E IXEQZ interrupt is generated.
Receive Message #4
Data Word 1 0X0560 +— 32 Data Words
Data Word 32 0x055F ————» Msg Count increments to 3.

Device updates CA to 0x0560
~ Data Words 2-31 3 0x0541 - 0x055E and updates MIBA to 0x0606.

Receive Message #3
32 Data Words

Time-Tag Word 3 0x0605 Data Word 32 0x053F —» Msg Count increments to 2.

N Device updates CA to 0x0540
X Data Words 2-31 &y 0x0521 - Ox053E and updates MIBA to 0x0604.
Receive Message #2

32 Data Words

Msg Info Word 2 0x0602 Data Word 32 0x051F —» Msg Count increments to 1.
Device updates CA to 0x0520

(L

Time-TagWord 4 | 0x0607

Msg Info Word 4 0x0606 Data Word 1 0x0540 <—

(L

Msg Info Word 3 0x0604

Time-TagWord2 | 0x0603 Data Word 1 0x0520 <+——

Time-TagWord 1 | 0x0601 X Data Words 2-31 3 0x0501 - 0x051E and updates MIBA to 0x0602.
0x0600 0x0500 «——— Receive Message #1
Msg Info Word 1 Data Word 1 32 Data Words
RAM RAM
Address Address
Message Data Word
Information Buffer
Buffer (MIB)
MIB Address MIB Address = 0x0600 MIB start address in RAM

Current Address Current Address = 0x0500 Buffer current address in RAM

Increasing Start Address Start Address = 0x0500 Buffer start address in RAM
Memory
Address Control Word Control Word = 0x8042 Circular Mode 2, 4 messages, IXEQZ Interrupt

Initialized Descriptor Values

Descriptor Block
fora
Receive Subaddress

Data Block completion is based on number of messages, not Buffer Full or Buffer Empty.
Example is set to successfully transact four 32 data word receive messages, then generate IXEQZ interrupt for host.
The data buffer requires minimal processing by host because message information words are stored separately in MIB.

Figure 17. Circular Buffer Mode 2 Example for a Receive Subaddress
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12. MODECOMMANDPROCESSING

12.1. General Considerations

The device provides decoding for all mode code combi-
nations, consistent with MIL-STD-1553B requirements.
Several mode command options are provided to suit any
application requirement:

In Configuration Register 1, the option bit UMCINV (Un-
defined Mode Codes Invalid) globally defines whether
undefined mode code commands are treated as valid
(default) or invalid commands. This bit applies only to
the following 22 mode code commands that are unde-
fined in MIL-STD-1553B:

Mode Codes 0 through 15 with T/R bit = 0
Mode Codes16, 18 and19 withT/R bit = 0
Mode Codes 17, 20 and 21 with T/R bit =1

If the UMCINV bit is low (default after MR reset) unde-
fined mode code commands are considered valid and
RT response is based on individual mode command set-
tings in the lllegalization Table: If the command’s table bit
equals 0, the mode command is legal; the RT responds
“in form” and updates status. If the command’s table bit
equals 1 the mode command is illegal, the RT asserts
Message Error status and (if non-broadcast) transmits
only its Status Word without associated data word. Table
10 describes explicit terminal response for each mode
code value and command T/R bit state, based on vari-
ous option settings.

If UMCINV is asserted, the 22 undefined mode code
commands are treated as invalid: There is no terminal
recognition of the command. No command response oc-
curs and status remains unchanged for the benefit of
following “transmit status” or “transmit last command”
mode commands.

If UMCINV is low, the device determines legal vs. illegal
status of commands from the lllegalization Table. If the
terminal does not use illegal command detection, the II-
legalization Table should be left in its post-reset default
state, all values equal logic 0. In this case, the terminal
provides “in form” response to all valid commands. The
terminal responds with clear status and a transmitted
mode data word for mode commands 16-31 with T/R bit
equals 1. Assigned data buffer locations can be initial-
ized to provide predictable “in form” responses for all
transmit mode codes 16-31. (If UMCINV is asserted,
the terminal will not respond or update status for re-
ceived mode codes 17, 20 and 21 with T/R = 1.)

To use illegal command detection, the host modifies the
lllegalization Table to make illegal any combination sub-

address and mode code commands. This may include
undefined mode codes, reserved mode codes, and/or
mode codes not implemented in the application.

Note: Mode command MCO “dynamic bus control” can-
not be implemented in the device since the HI-6120/21
cannot act as a Bus Controller. Therefore, the “dynamic
bus control acceptance” status bit cannot be set in the
outgoing status word from this device.

12.2. Mode Command Interrupts

For mode commands, interrupt generation is pro-
grammed by the top three bits in the descriptor table
Control Word. Notice that broadcast-transmit interrupts
can be enabled for mode code values in the range of
0 - 15, but broadcast-transmit mode codes 16 - 31 are
not allowed. When a mode command is received and
the IWA interrupt bit is asserted in its descriptor Control
Word, that command will generate a host interrupt if the
IWA bit is high in the Interrupt Enable Register. The IWA
bit is asserted in the Pending Interrupt Register and the
INTMES interrupt output is asserted.

Before INTMES interrupt assertion, the device updates
the Interrupt Log buffer, writing a new IIW Interrupt In-
formation Word and a new IAW Interrupt Address Word.
The IWA (interrupt when accessed) bit is asserted in the
new IIW to indicate interrupt type. The IAW contains the
Descriptor Table address for the mode command’s Con-
trol Word, based on mode code value and command
word T/R bit state. The host reads the IAW to determine
the command that caused the interrupt.

12.3. Mode Command Data Words

Mode commands having mode code values from 0
through 15 (decimal) do not have an associated data
word. These are received as Command Word only, never
having a contiguous data word. The terminal response
to valid mode commands 0-15 always consists of Status
Word only, assuming command was not broadcast.

Mode commands having mode code values from 16
through 31 (decimal) always have an associated data
word. When the command word T/R bit equals 0, the ter-
minal receives a data word, contiguously following the
Command Word. When valid legal mode commands 16-
31 arrive with T/R bit equal to 1, the terminal responds
by transmitting its status word with a single data word.

When the SMCP option bit in Configuration register 1
is zero, individual data words for mode codes 16-31
decimal are stored in an indexed or ping-pong buffer as-
signed by the mode command’s Descriptor Table entry.
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Circular buffer methods are not available for mode code decimal are stored within the Descriptor Table itself. This
commands. is explained next.

When the SMCP option bit in Configuration register 1 is
asserted, individual data words for mode codes 16-31

Table 10. Mode Code Command Summary

Command | FOTRE0% |\ 671553 Defined Function | AS3oclated | Broadcast | See

Binary | Dec.

0 OOt(())OO t?) Undefined mod_lt?/%otr)?trrlagds 0-15 when No No (1)
01111 15

1 00000 0 Dynamic Bus Control No No (3)

1 00001 1 Synchronize (without data) No Yes

1 00010 2 Transmit Status Word No No

1 00011 3 Initiate Self-Test No Yes

1 00100 4 Transmitter Shutdown No Yes

1 00101 5 Override Transmitter Shutdown No Yes

1 00110 6 Inhibit Terminal Flag No Yes

1 00111 7 Override Inhibit Terminal Flag No Yes

1 01000 8 Reset Remote Terminal No Yes

1 01,[?)01 t?) Reserved Mod_?/(ﬁJ%ri\:r:e;nds 9 - 15 with No Yes 2)
01111 15

0 10000 16 Undefined Mode Command Yes No (1)

1 10000 16 Transmit Vector Word Yes No

0 10001 17 Synchronize With Data Yes Yes

1 10001 17 Undefined Mode Command Yes No (1)

0 10010 18 Undefined Mode Command Yes No (1)

1 10010 18 Transmit Last Command Yes No

0 10011 19 Undefined Mode Command Yes No (1)

1 10011 19 Transmit Built-In Test Word Yes No

0 10100 20 Selected Transmitter Shutdown Yes Yes

1 10100 20 Undefined Mode Command Yes No (1)

0 10101 21 Override Selected Transmitter Shutdown Yes Yes
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Mode Code :
Corymand MIL-STD-1553 Defined Function | ASsocated | Broadcast | See
i Binary | Dec. ata Wor owe ote
1 10101 21 Undefined Mode Command Yes No (1)
01001 22 .
0 o o Reserved Modt_ar /%otr)?tn;agds 22 - 31 with Yes Yes 2)
01111 31
01001 22 .
y o o Reserved Mod?r /%otr)ri\trr;a:\ds 22 - 31 with Yes No 2)
01111 31
NOTES:

1. The 22 undefined mode commands can be rendered invalid by setting the UMCINV (undefined mode codes
invalid) option bit in Configuration Register1. If UMCINV is asserted, there is no recognition of the undefined com-
mand by the terminal. If UMCINV is zero, the commands are considered valid. Terminal response when UMCINV
equals 0 is wholly determined by the lllegalization Table:

a. If a command’s bit in the lllegalization Table equals zero, the terminal responds “in form” with Clear Status.
Mode commands 17, 20 and 21 are undefined when T/R bit equals one, but will transmit a contiguous data

word. Mode commands 16, 18 or 19 are undefined when T/R bit equals 0, but will receive a contiguous data
word.

b. If a command’s bit in the lllegalization Table equals one, the command is considered illegal. The Message
Error (ME) status bit is asserted and the terminal transmits status without data word. lllegal mode commands
16-31 will not transmit or receive a mode data word.

2. Response to the reserved mode commands is fully defined by lllegalization Table settings. As described in (a) and
(b) above, the terminal illegalizes any reserved mode command having lllegalization Table bit equal to 1, and re-
sponds “in form” when the Table bit equals zero. The “in form” response for reserved mode commands 16 through
31 transacts a received or transmitted data word.

3. HI-6120/21 cannot fulfill Bus Control duties.
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12.4. Standard Mode Command
Processing

Data buffer options for mode commands differ from
buffer options for subaddress commands. Mode com-
mands can use ping-pong buffering or indexed buffer-
ing. When mode commands use indexed buffers, “single
message mode” (INDX = 0) is recommended. When us-
ing indexed or ping-pong buffers for mode commands:

*  For mode commands without associated data word
(mode codes 0-15 decimal), only the Message In-
formation and Time-Tag words are updated in the
mode command’s assigned data buffer in RAM.

e For mode commands 16-31 (decimal) that receive
a data word, indexed and ping-pong buffer meth-
ods copy the received mode data word to the mode
command’s assigned data buffer in shared RAM,
after the message is transacted. The Message In-
formation and Time-Tag words are also updated.

*  For most mode commands 16-31 (decimal) that
transmit a data word, the device reads the data
word for transmit from the buffer location assigned
in the Descriptor Table. Exceptions occur for MC18
“transmit last command” and for MC19 “transmit
BIT word.” The MC18 data word is automatically
provided by the device, based on recent command
transactions. The MC19 data word comes from
register 0x14 or 0x15, depending on the state of
the ALTBITW option in Configuration Register 2.
For both MC18 and MC19, the transmitted data
word is automatically recorded in the mode com-
mand’s assigned data buffer in RAM, after mes-
sage completion. The Message Information and
Time-Tag words are also updated.

12.5. Simplified Mode Command
Processing

Mode commands have a data storage alternative that
is not available for subaddress commands. The SMCP
bit in Configuration Register 1 selects Simplified Mode
Command Processing, a global option applying to all
mode code commands. When the SMCP bit is logic 1,
mode command descriptor blocks (in the RT Descrip-
tor Table) do not contain data pointers to reserved buf-
fers elsewhere in RAM. Instead, each 4-word descriptor
block itself contains the message information word, the
time-tag word and the data from the most recent occur-
rence of each mode command:

Mode Command Control Word
Message Information Word
Time-Tag Word

Data Word (mode codes 16-31
only)

Descriptor Word 1
Descriptor Word 2

Descriptor Word 3

Descriptor Word 4

Descriptor Word 1 contains the mode code command
Control Word. When SMCP is used, just four host-ini-
tialized Control Word bits (bits 15-12) are active, These
enable message interrupts or force Busy status for the
mode command. Just two device-controlled Control
Word bits are used: DBAC (descriptor block accessed)
and BCAST (broadcast).

When SMCP is enabled, the host only initializes De-
scriptor Words 1 in the “mode command” latter half
of the Descriptor Table, and Descriptor Words 4 for
certain transmit mode codes 16-31 decimal, contain-
ing transmit mode data word values.

For transmit and receive mode commands without
data word (mode codes 0-15 decimal): When SMCP
is selected, the host does not initialize Descriptor Words
4. These locations remain at default 0x0000. Further,
the host does not initialize device-maintained Descriptor
Words 2 or 3. The SMCP logic updates these Message
Information and Time-Tag words after message comple-
tion, as well as the DBAC (descriptor block accessed)
and BCAST (broadcast) bits in Descriptor Word 1.

For transmit mode codes 16-31 (decimal) that trans-
mit a data word: When SMCP is selected, the host
does not initialize device-maintained Descriptor Words
2 or 3. The SMCP logic updates these Message Infor-
mation and Time-Tag words after message completion,
as well as the DBAC (descriptor block accessed) and
BCAST (broadcast) bits in Descriptor Word 1. The de-
fault transmit data value is 0x0000. There are just three
defined transmit mode codes in this range: MC16, MC18
and MC19.

» Descriptor Word 4 for mode command MC16
“transmit vector word” should be initialized, if a
value other than 0x0000 is needed.

« The MC18 data word is automatically provided,
based on the last transacted command. The trans-
mitted data value is copied to the MC18 Descriptor
Word 4 after message completion.

« The MC19 data word comes from register 0x14
or 0x15, depending on the state of the ALTBITW
option in Configuration Register 2. The transmitted
data value is copied to the MC19 Descriptor Word
4 after message completion.
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*  For the remaining transmit mode codes MC17 and
MC20 - MC31, Descriptor Word 4 provides the
data word for transmission. Default data value is
0x0000.

For receive mode commands 16-31 (decimal) that
receive a data word: When SMCP is selected, the host
does not initialize device-maintained Descriptor Words
2 or 3. The SMCP logic updates these Message Infor-
mation and Time-Tag words after message comple-
tion, as well as the DBAC (descriptor block accessed)
and BCAST (broadcast) bits in Descriptor Word 1. The
SMCP logic copies the received mode data word to De-
scriptor Word 4 for the specific receive mode command
MC16 — MC31.

Section 16 Appendix shows terminal response to all
possible subaddress and mode code command com-
binations. The table summarizes terminal response for
the full range of message conditions, including errors,
incomplete messages, etc. The table explicitly describes
terminal response and impact on terminal Status Word,
Descriptor Control Words and data buffer Message In-
formation Words. The table includes effects for all per-
tinent setup options and identifies all interrupt options
available. Bold text blocks indicate error-free messages
or “in form” Clear Status responses when the terminal is
not using “illegal command detection”.

13. INTERRUPT MANAGEMENT

13.1. Host Message Detection Options
Upon receiving messages, the host has several options.

The individual descriptor table Control Words have en-
able flags for generating interrupts. Interrupts can be
enabled on a subaddress or mode code basis. For any
subaddress, interrupts can be enabled for (a) every
command occurrence, (b) upon occurrence of broadcast
commands, (c) at end of multiple message block trans-
fers (index mode or circular buffer modes only), or (d) no
interrupts at all.

Some subaddress commands may not require immedi-
ate host servicing. If the number of legal subaddresses
is small, the host can poll descriptor table Control Words
for the legal subaddresses to detect message activ-
ity. The Control Word’s DBAC bit (descriptor block ac-
cessed) is set whenever a message is processed. This
bit is automatically reset by any host read cycle to the
descriptor Control Word. Whenever the DBAC bit reads
high, the subaddress transacted a message since the
last Control Word read cycle.

Another interrupt alternative that works for any number
of legal subaddresses (or when illegal command detec-
tion is not used) is to poll the device ACTIVE pin. This
pin is high whenever a command is being processed.
After the ACTIVE pin goes low, the host can read the
Current Command Register to determine the processed
command word, or may fetch the command’s descriptor
table address from the Current Control Word Address
register. Both registers maintain their loaded values until
the next valid command to the terminal is decoded.

13.2. Host Interrupt Generation

Interrupts are output signals notifying the host when
predetermined events have occurred during terminal op-
eration; the interrupt-causing events are fully program-
mable. The host defines message-specific interrupt-
causing events when initializing the Descriptor Table.
Other hardware-based interrupts are configured when
internal device registers are initialized.

To manage host interrupts, the device architecture in-
volves an Interrupt Log buffer, three control registers,
two interrupt output pins and two interrupt acknowledge
input pins. The three internal registers are the Pending
Interrupt Register, the Interrupt Enable Register and the
Interrupt Log Address Register. The Pending Interrupt
Register contains information identifying events pro-
grammed by the host to generate interrupts. The Inter-
rupt Enable register lets the host enable or disable in-
terrupt generation for different interrupt-causing events.
The Interrupt Log Buffer is a 32-word ring buffer located
in shared RAM address range 0x0040 to 0xO05F.

Separate interrupt outputs are provided for hardware
interrupts (INTHW) and message interrupts (INTMES).
The host programs both pins as either pulsed interrupt
outputs or level-sensitive outputs, by writing the INTSEL
bit in Configuration Register 1. The states are summa-
rized in Table 11.
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Table 11. Summary of Interrupt Outputs.

Config. Interrupt Interrupt
Register 1 P Acknowledge Input
; Output Pins .
Bit Pins
—_ ACKHW & ACKMES
INTSEL | b for HI-6120.
ACKINT for HI-6121
0 Pulsed Output | The ACK pins are
Active Low not used
1 Level Output Active High
Active Low (Internal pull-downs)

Pulsed outputs have brief (~250ns) duration, sufficient
to drive edge-triggered host inputs. In the level mode
of operation, asserted interrupts remain low until
acknowledged by the host. For HI-6120 the host
acknowledges level interrupts by asserting the ACKHW
or ACKMES input pin to clear the respective interrupt
INTHW or INTMES output. For HI-6121, assert the
ACKINT pin to clear both INTHW and INTMES output
pins to the high state.

Assertion of the INTHW interrupt indicates an interrupt-
causing hardware event that is enabled in the Interrupt
Enable Register. Defined interrupt-causing events are
listed in Table 12. When the INTHW output is asserted,
one or more bits are set in the Pending Interrupt Regis-
ter, to identify the interrrupt event(s).

Assertion of the INTMES interrupt after a message is
completed indicates a predetermined message event
occurred that is (1) globally enabled in the Interrupt En-
able Register and (2) specifically enabled for the last
command transacted. The Descriptor Table Control
Word for each command is programmed by the host to
enable events that generate message interrupts. The
type of INTMES event is reflected in the IXEQZ, IWA,
IBR, ILCMD and MERR bits within the Pending Interrupt
Register.

The interrupt architecture maintains information for the
last 16 interrupts in a 32-word ring buffer. The device
automatically handles interrupt-logging overhead. Each
interrupt generates two words of information to help the
host perform interrupt processing. The Interrupt Identifi-
cation Word (IIW) identifies the type(s) of interrupt that
occurred. The Interrupt Address Word (IAW) identifies
the interrupt source (e.g., subaddress Descriptor Block)
using a 16-bit address.

13.2.1. Interrupt Log Address Register

Bits 7:0 in this register indicate the 1IW storage address

within the buffer for the next occurring interrupt, 0x0040
to Ox005E. Bits 15:8 indicate the number of interrupts
since the register was last read. For further details, see
the full description of the Interrupt Log Address Register.

13.2.2. Interrupt Address Word (IAW)

Stored in the Interrupt Log Buffer, Interrupt Address
Words (IAW) identify interrupt-causing messages by
storing the descriptor block address for the subaddress
or mode code command that generated each message
interrupt.

13.2.3. Interrupt Identification Word (lIW)

Stored in the Interrupt Log Buffer, Interrupt Identification
Words identify type of interrupt event. Bit assignments
match those used in the Pending Interrupt Register. The
host or subsystem reads the IIW to determine which
type of interrupt occurred. The Interrupt Identification
Word is defined in Table 12.

Table 12. Interrupt Identification Word

lIW - Interrupt Identification
Word IAW - Interrupt
Address Word
Bit | Interrupt Origin
15 | IXEQZ Message
14 IWA Message
13 IBR Message
IAW contains
[ e R the Command
LI P Word Descriptor
Table Address
10 | MERR Message
o T (PR [—
8 ILCMD Message
7 SPIFAIL Hardware
6 LBFA Hardware
5 LBFB Hardware
4 TTINTA Hardware IAW contains
3 | TTINTO Hardware 0x0000
2 RTAPF Hardware
1 EECKF Hardware
0 RAMIF Hardware
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14. RESET AND INITIALIZATION

This section describes the hardware and software re-
set mechanisms. Hardware Master Reset returns the
device to the uninitialized state, requiring register/RAM
initialization before terminal execution can begin. Initial-
ization can be performed by the host after MR reset, or
automatically, at the user’s option, by reading configu-
ration data from an external serial EEPROM. Software
reset is asserted by setting the SRST bit in Configura-
tion Register 1. Software reset has minimal effect on
previously initialized registers and RAM structures that
define terminal behavior. However some reinitialization
may be needed for some applications, after SRST reset
is complete.

14.1. Master Reset using the MR pin and

Optional Auto-Initialization

Hardware master reset is initiated by a low to high tran-
sition on the MR pin; it should be applied after power-up,
but may be used anytime afterward. When asserted, the
MR input pin causes immediate, unconditional hardware
reset. Command processing is terminated, the bus de-
coders and encoder are cleared, the Time-Tag count is
reset. The Message Error, Busy and Broadcast Com-
mand Received status bits are reset and Terminal Flag
bit is enabled for assertion. All internal logic is cleared.
Registers and RAM structures are restored to the states
shown in Table 13. The READY, ACTIVE, INTMES and
INTHW output pins are negated if previously asserted.

After MR pin low to high transition, these steps occur:

1. After 200ns, the states of the following input pins are
latched into the Operational Status register: RTA4-
RTAO, RTAP, AUTOEN, LOCK and INTSEL. Before
READY assertion, a host read cycle to any address
returns the value in the Operational Status register.

If the MTSTOFF pin is logic zero, the device per-
forms a memory test (< 985us). If memory error oc-
curs, the BMTF bit is set in the BIT Word Register
0x0014. If the MTSTOFF pin is logic one, the mem-
ory test is bypassed. This option might be chosen
if a faster reset process is needed. Regardless of
MTSTOFF state, all RAM locations above address
0x001F are cleared to 0x0000.

After internal processes are initialized, the device
checks the latched state of the AUTOEN bit in the
Operational Status register:

If the Operational Status register AUTOEN bit reads
low, auto-initialization is bypassed. The host must ini-
tialize the terminal as follows:

a. The device asserts the READY output pin. This
state change indicates the host can begin post-
MR reset initialization of registers and RAM struc-

tures.

b. Upon READY assertion, the host should initialize
configuration and option registers, the Descriptor
Table(s) and the lllegalization Table. Initialization
may include data written into the various trans-
mit subaddress buffers assigned by the initialized
Descriptor Table.

c. After the host completes initialization, it must as-
sert the STEX (start execution) bit in Configura-
tion Register 1 to begin Remote Terminal opera-
tion.

If the Operational Status register AUTOEN bit reads
high, the device initializes itself from an external serial
EEPROM via the dedicated EEPROM SPI port:

The READY output pin remains low while auto-
matic self-initialization proceeds. The device reads
initialization data from the external serial EEPROM
memory, using the dedicated EEPROM SPI port.
Initialization includes all registers, all tables (includ-
ing secondary Descriptor Tables, if used) and can
include initial data written to transmit subaddress
data buffers allocated by the Descriptor Table.

If the EE1K pin is low, initialization covers the
full 32K address range 0x0 to 0x7FFF, including
the entire RAM. Therefore it can initialize second-
ary Descriptor Tables and transmit subaddress
buffers in the upper RAM space. (Note: Typical
auto-initialization time is 63ms).

If the EE1K pin is high, initialization covers just
the 1K address range 0x0 to Ox003F. This cov-
ers all registers and the minimum set of required
tables, including the default Descriptor Table from
0x00200 to 0xO003FF. For many applications, this
is the only Descriptor Table. (Note: Typical auto-
initialization time is 1.97ms).

During auto-initialization, the written value for each
register or RAM location is read back for confirma-
tion. If the read-back value does not match the cor-
responding value from EEPROM, an initialization
error is saved. This error results in action (described
below) that occurs when the initialization process is
finished.

While performing initialization, a running checksum
is tallied as follows, using EEPROM data read from
the 1K or 32K address range. A properly configured
serial EEPROM contains a 16-bit checksum value
stored at the pair of EEPROM locations correspond-
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ing to RAM address 0x0020. The stored checksum
is tallied as if RAM address 0x0020 equals 0x0000
and five registers are excluded from checksum com-
putation: Operational Status register 0x0002, Pend-
ing Interrupt register 0x0006, Time-Tag register
0x0008 and BIT Word register 0x0014. The stored
value is actually the twos-complement of the 16-bit
memory checksum, (CHECKSUM + 1).

During initialization, byte pairs are sequentially read
from EEPROM, then merged to a 16-bit value that is
both written to device RAM (or register) and added
(running tally) to the twos-complemented checksum
value. When the full 1K or 32K EEPROM range is
tallied, the running checksum tally should equal
zero, indicating error-free checksum tally. After ini-
tialization (at READY assertion), the 16-bit twos-
complement checksum value is copied from EE-
PROM to device RAM address 0x0020. This is part
of the Temporary Receive Data Buffer, which does
not interfere with terminal initialization.

When the device completes auto-initialization, the
READY output pin is asserted to the high state.

If an initialization error occurred, the following events
take place immediately after READY assertion:

1. The INTHW interrupt output pin is asserted.

2. The Operational Status Register 0x0002 is writ-
ten to indicate the type of error. The EECKF or
RAMIF bit is set to show checksum failure or

read-back data mismatch between RAM and

EEPROM.

3. The EELF bit is set in the Built-In Test Word
Register 0x0014.

4. If RAMIF read-back error occurred, the address

of the first occurring instance is written to regis-
ter address 0x001F. Additional locations beyond
the saved address may have mismatch, but
only the first instance is logged.

The STEX bit in Configuration Register 1 is still zero.

If the STEX bit in the initialization EEPROM is
high, and if the EECKF, RAMIF and RTAPF bits are
reset in the Operational Status Register 0x0002, the
device now sets the STEX bit to start Remote Ter-
minal operation. This means: (1) auto-initialization
was error-free and (2) the RT address in Opera-
tional Status Register bits 15-10 has correct parity.
The register’s terminal address bits reflect input pin
states if the LOCK pin is high, or were overwritten by
values from the initialization EEPROM, if the LOCK
pin is low.

If automatic STEX assertion was blocked because
EECKF or RAMIF bits were written high after READY
assertion, the host can write STEX high, overriding
the error condition. If STEX assertion was blocked
because of RT address parity error, the STEX bit
cannot be asserted until the parity error is corrected.
The host may overwrite the Operational Status Reg-
ister RTAP4-0 and RTAP bits to correct the error,
then assert the STEX bit in Configuration Register 1.

If the STEX bit in the initialization EEPROM is
low, the STEX bit in Configuration Register 1 is not
asserted at this time. The device awaits STEX as-
sertion by a host write to Configuration Register 1
before starting Remote Terminal operation. The
STEX bit may be written any time after the READY
output pin goes high.

After any MR master reset, the state of certain input
pins (AUTOEN, LOCK and terminal address pins
RTA4 to RTAO and RTAP) are latched into Opera-
tional Status Register 0x0002. Because auto-initial-
ization follows master reset, the mirrored pin states
may be overwritten by the values stored in the ini-
tialization EEPROM bytes corresponding to register
address 0x0002, only if the LOCK input pin is low.

A method for programming the EEPROM itself from a
fully configured terminal is explained in a following sec-
tion entitled “Serial EEPROM Programming Utility”. If a
different method is used for writing the serial EEPROM,
the twos-complemented checksum (described earlier)
must be saved in EEPROM locations corresponding to
device RAM address 0x0020.

A compatible serial EEPROM uses a SPI interface for
byte-access read and write operations. Sixteen-bit reg-
ister and RAM values in the HI-612X are stored as upper
and lower bytes in the EEPROM, in “big endian” fashion.
For example, the upper byte for register address 0x0000
is stored at EEPROM address 0x0000 while the lower
byte is stored at EEPROM address 0x0001. A 64K x 8
EEPROM is required to store the entire 32K x 16 ad-
dress range.

Serial EEPROM data mapping follows the device mem-
ory map shown in Figure 2. The single exception: two
EEPROM locations corresponding to device RAM ad-
dress 0x0020 must contain the expected checksum
value. The serial EEPROM used for auto-initialization
should be fully written to cover the HI-6120/21 upper
address limit of Ox7FFF (or OxO3FF, depending on the
state of the EE1K input pin). Ideally the EEPROM image
will reflect a post-MR reset followed by fresh initialization
with nothing written to reset-cleared registers or RAM
as a result of command processing.
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Table 13. Summary of Changes Due to MR Master Reset or SRST Software Reset

Hex Address Device Register Conter::saeftter MR a(f:t:?tglgtSsT
Reset
0x0000 Configuration Register 1 0x0000 no change
0x0001 Configuration Register 2 0x0000 no change
0x0002 Operational Status Register tlg;[tss z:g;ger?;tt:; (z))l(l’?g no change
0x0003 Current Command Register 0x0000 no change
0x0004 Current Control Word Address Register 0x0000 no change
0x0005 Descriptor Table Base Address Register 0x0200 0x0200
0x0006 Pending Interrupt Register 0x0000 no change
0x0007 1553 Status Word Bits Register 0x0000 0x0000
0x0008 Time-Tag Register 0x0000 0x0000
0x0009 Interrupt Log Address Register 0x0040 no change
0x000A Current Message Information Word Register 0x0000 no change
0x000B-0x000E Reserved 0x0000 no change
0x000F Memory Address Pointer (HI-6121 Only) 0x0000 no change
0x0010 Interrupt Enable Register 0x0007 no change
0x0011 Time-Tag Utility Register 0x0000 no change
0x0012 Bus A Select Register 0x0000 no change
0x0013 Bus B Select Register 0x0000 no change
0x0014 Built-In Test (BIT) Word Register See Note 1 0x0000
0x0015 Alternate BIT Word Register 0x0000 no change
0x0016 Test Control Register 0x0000 0x0000
0x0017 BIST Control Register 0x0000 0x0000
0x0018 Loopback Test Transmit Data Register 0x0000 0x0000
0x0019 Loopback Test Receive Data Register 0x0000 0x0000
0x0020-0x001F Reserved 0x0000 no change
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Hex Address RAM Structure Contents after MR a(f:t::"t;;;sT
Reset Reset
0x0020-0x003F Temporary Receive Data Buffer, 32 Words all 0x0000 no change
0x0040-0x005F Interrupt Log Buffer, 32 Words all 0x0000 no change
0x0060-0x00FF Unallocated RAM, 160 Words all 0x0000 no change
0x0100-0x01FF lllegalization Table, 256 Words all 0x0000 no change
0x0200-0x03FF Descriptor Table (Primary), 512 Words all 0x0000 See Note 2
0x0400-0x7FFF Host-Assigned Data Buffers all 0x0000 no change
Secondary Descriptor Tables, if used all 0x0000 no change
Terminal Function Contents after MR a(f:t::tglgtSsT
Reset Reset
Hardware Bus Decoders reset reset
Hardware Encoders and Transmitters reset reset
Command Processing & ACTIVE Output reset reset
Terminal Status (incl ME & BCR bits) reset reset
Prior Bus Shutdown by Mode Cmd MC4 or MC20 overridden overridden
Prior Terminal Flag Inhibit by Mode Cmd MC6 overridden overridden
READY Output reset set
INTMES & INTHW Interrupt Outputs negated (high) ”gﬂgﬁd

NOTES:

1. After Master Reset, bits 15, 14 and 2 in the BIT Word Register depend on input pin settings. See register descrip-
tion. If the MTSTOFF input pin is low, register bit 3 (BMTF) depends on memory test outcome. The remaining bits
are unconditionally reset. However if auto-initialization is enabled and EEPROM load failure occurs during the
subsequent initialization process, register bit 1 (EELF) will be set.

2. Upon SRST reset, the DBAC, DPB, MKBUSY and BCAST bits are reset for each of the 128 Control Words in the
primary Descriptor Table which starts at address 0x0200. If secondary Descriptor Tables are used (above address
0x0400), the host must perform any necessary table reconfiguration after SRST reset.
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14.2. Software Reset

Software reset is initiated by a host write that sets the
SRST bit in Configuration Register 1. This bit is set au-
tomatically when a “Reset Remote Terminal” mode com-
mand is received while the MCOPTO bit is set in Con-
figuration Register 2 (0x0002). Software reset causes
immediate reset without overwriting registers or tables
that were initialized by the host to define terminal behav-
ior. Changes to registers and RAM are summarized in
Table 13. Software reset cannot initiate automatic self-
initialization from serial EEPROM. Once the SRST bit in
Configuration Register 1 is asserted, the following steps
are performed:

1. The READY, ACTIVE, INTMES and INTHW output
pins are negated. Terminal execution stops while
SRST reset is underway. Command processing is
terminated. The hardware bus decoders and hard-
ware encoder are cleared. The Message Error and
Broadcast Command Received flags in the internal
status register used for MC2 or MC18 mode com-
mand responses are not affected by SRST.

The Descriptor Base Address register (0x0005) is
reinitialized to the base address 0x0200. The follow-
ing registers are cleared: the 1553 Status Word Bits
register (0x0007), the Time-Tag register (0x0008)
and test registers 0x0016 to 0x0019.

The BIT Word Register (0x0014) is cleared, except
the contained RTAPF bit is not changed. This rein-
states any bus previously shutdown by mode code
commands MC4 or MC20 (decimal). If the Terminal
Flag status bit was previously inhibited by mode
command MCB, inhibit is cleared: The Terminal Flag
status bit will be transmitted whenever bit 0 is set in
the 1553 Status Word Bits Register.

All 128 descriptor table Control Words are modified
to reset the DBAC, DPB, MKBUSY and BCAST bits.
Subaddresses or mode codes using ping-pong or
single message index mode (INDX = 0) are ready for
immediate operation after SRST reset is complete.
However the device cannot reinitialize the Descrip-
tor Table to restore multi-message block transfers,
for indexed buffer mode when initial INDX value
was non-zero, or for either circular buffer mode.

The device asserts the READY output pin. Terminal
operation automatically resumes if the STEX bit in
Configuration Register 1 was set before SRST oc-
curred.

After READY assertion, the host may reset STEX,
then reinitialize all or part of the Descriptor Table.
The host can reinitialize the Descriptor Table for
subaddresses using multi-message block transfers
(Circular Buffer Mode 1, Circular Buffer Mode 2 or

Indexed Buffer Mode with initial non-zero INDX.)
The host can also reinitialize transmit data in the
assigned transmit subaddress data buffers. Data
buffers in RAM contain data values loaded before
SRST occurred. The host can clear or overwrite this
old data. The host can then assert the STEX bit in
Configuration Register 1 to restart terminal opera-
tion.

14.3. Reset Remote Terminal Mode Code

Mode code MC8 with T/R bit = 1 should reset the Re-
mote Terminal. After Status Word transmission, the
device automatically resets the status Message Error
(ME) and Broadcast Command received (BCR) bits in
its internal status register. Bits 0, 14 and 15 are reset in
the BIT Word register at address 0x0014. If either trans-
mitter was shutdown by a previous mode code MC4
or MC20, the shutdown condition is overridden. If the
Terminal Flag (TF) status bit was inhibited, the inhibit
is reset. This command does not reset any of the host-
programmed registers that configure the terminal for op-
eration.

To complete the reset process, the host must assert ei-
ther MR master reset (with or without auto-initialization)
or assert the SRST bit in Configuration Register 1 to ex-
ecute software reset. Since MC8 requires host interac-
tion, most applications will probably utilize the IWA inter-
rupt to alert the host when valid MC8 is received.

Per MIL-STD-1553B appendix 30.4.3, any reset initiated
by the “Reset Remote Terminal” mode command should
be completed within 5 ms following transmission of the
Status Word. Overall reset time includes internal device
initialization, either host initialization or auto-initializa-
tion. Overall time to complete reset initiated by the “Re-
set Remote Terminal” mode command MCS8 is affected
by host response speed and application complexity.

14.4. Serial EEPROM Programming Utility

The HI-6120 or HI-6121 can program a serial EEPROM
via the dedicated EEPROM SPI port for subsequent
auto-initialization events. The device copies host-config-
ured registers and RAM (configuration tables and pos-
sibly data buffers) to serial EEPROM.

Compatible SPI serial EEPROMs are 3.3V, operate in
SPI modes 0 or 3 and and have 128-byte pages. The
serial SPI data is clocked at 8.3 MHz SCK frequency. A
2K x 8 EEPROM can restore the lower 1K x 16 device
address space. A 64K x 8 EEPROM can restore the
entire 32K x 16 device address space.
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A deliberate series of events initiates copy of data from
HI-6120 or HI-6121 to serial EEPROM. This reduces the
likelihood of accidental EEPROM overwrites. Note: The
RT address must have correct (odd) parity before
EEPROM read or write can occur. This series of
events must occur to initiate programming:

1. If using a fresh host initialization immediately
following MR master reset as the basis for
EEPROM copy: With the AUTOEN, TXINHA and
TXINHB pins in logic zero state, apply MR master
reset and wait for READY output assertion. Verify
that the INTHW output does not pulse low at READY
assertion, indicating likely RT address parity error
at the RTA4:0 and RTAP pins. Using known good
parameters, the host initializes device registers, the
RAM descriptor table and transmit data buffers (if
necessary). Do not assert STEX. Go to step 3.

OR

2. If using the existing EEPROM configuration as
the baseline for a new EEPROM configuration:
With the AUTOEN pinin logic 1 state and the TXINHA
and TXINHB pins in logic zero state, apply MR
master reset and wait for READY output assertion.
Verify that the INTHW output does not pulse low (or
go and remain low) at READY assertion. Confirm
that the RTAPF, EECKF and RAMIF bits are all logic
0 in the Operational Status Register 0x0002. If the
STEX bit in Configuration Register 1 was set by
auto-initialization, reset it now. Modify register and
RAM values to reflect the new changes. Go to Step
3.

3. IMPORTANT: Any processing of valid bus com-
mands between MR master reset and this point will
cause auto-initialization checksum failure later, due
to non-zero values written to read-only registers as
a result of command processing. The device will not
enter EEPROM copy mode at step 4 if valid com-
mand reception caused ACTIVE output assertion
after MR reset occurred. If set, the STEX bit in Con-
figuration Register 1 also locks-out EEPROM copy
mode at programming step 4.

4. The host writes one of two 2-part “unlock codes” to
RAM address 0x0020. The two unlock codes per-
form identical EEPROM programming with the ex-
ception of the programmed state for the STEX bit in
Configuration Register 1.

If auto-initialize should program
Configuration Register 1 STEX bit to logic
0, RAM address 0x0020 is first written OXxA5FO0,
then a second load to 0x0020 overwrites the
value just written with Ox5FO0A.

If auto-initialize should program
Configuration Register 1 STEX bit to logic
1, RAM address 0x0020 is first written 0x5A0F,
then a second load to 0x0020 overwrites the
value just written with OxAOF5.

In either case, the two unlock writes must occur
without intervening access to other device address-
es, except Memory Address Pointer 0x000F for HI-
6121.

The EECOPY input pin is driven high for at least 1
ms, then driven low. In response, the READY output
goes low while EEPROM memory is written. Pro-
gramming commences. The unlock code at address
0x0020 is cleared, then device register and RAM
contents are written to the serial EEPROM. During
programming, the twos-complemented checksum
is tallied for the entire address range being pro-
grammed (1K or 32K words), excluding addresses
0x0002, 0x0006, 0x0008, 0x0014 and 0x0020. At
EEPROM programming completion, the final check-
sum is stored in the pair of EEPROM locations cor-
responding to device RAM address 0x0020. The
value written to EEPROM is actually the twos-com-
plement of the memory checksum, (CHECKSUM +
1). The value in EEPROM is used for error detection
when performing auto-initialization. (The host can
only access the stored value immediately after an
auto-initialization sequence is performed. The twos-
complement EEPROM checksum value will be cop-
ied into RAM address 0x0020.)

When the READY output goes high, EEPROM copy
is complete. The STEX bit is reset in device Con-
figuration Register 1.

The address range copied during EEPROM pro-
gramming depends on the state of the EE1K input
pin when rising edge occurs on the EECOPY input:

If EE1K is high when EECOPY is asserted, the
lower 1K x 16 address range from 0x0 to Ox03FF is
copied from device registers and RAM to EEPROM.
This includes all registers, all configuration tables in
RAM and the primary Descriptor Table in RAM at
address 0x0200 to Ox03FF. The 1K x 16 write to EE-
PROM requires up to 83 ms.

If EE1K is low when EECOPY is asserted, the en-
tire 32K x 16 address range from 0x0 to Ox7FFF is
copied from device registers and RAM to EEPROM.
This range covers all registers, all configuration ta-
bles in RAM, the primary Descriptor Table in RAM
at address 0x0200 to 0xO3FF. As long as EE1K re-
mains low when auto-initialization occurs, the 32K
x 16 programming option can initialize secondary
Descriptor Tables above address 0x0400, if used.
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The 32K x 16 write to EEPROM requires up to 2.64
seconds.

The 32K x 16 programming option (EE1K equals
zero) can also initialize fixed data for any subset
of the 32 possible transmit subaddress buffers, us-
ing any of the defined data buffer schemes. To en-
able EEPROM copy for transmit subaddress data
buffers, the buffer space must be pre-loaded with
the desired data. Be sure to reserve space for Mes-
sage Information and Time-Tag Word locations, as
required for the transmit subaddress buffer method.

14.5. MIL-STD-1760: Busy Status
Assertion After Power-Up

A MIL-STD-1760 Remote Terminal must be able to
respond on the bus within 150ms following power
turn-on. Acceptable responses are described below.
At 500ms following power turn-on, the MIL-STD-1760
RT must respond with data as defined by the MIL-
STD-1760 standard, with “Busy” status bit reset. The RT
host processor must be fully operational at this time.

Between 150 and 500ms following power turn-on, there
are two acceptable ways for the MIL-STD-1760 Remote
Terminal to respond to valid messages:

« The RT may respond Clear Status with valid data.

* The RT may respond with the “Busy” bit set in the
RT Status Word. This indicates the RT is awake
but not ready to transfer data. When Busy status is
set, no data is transacted. For receive commands
(RT receiving data) any data accompanying the
Command Word should be ignored. For transmit
commands (RT transmits data), transmission of
data is suppressed when Busy status applies; only
the busy Status Word is sent in response to valid
commands. The HI-612x automatically suppresses
RT data transmit when Busy status applies.

In most cases, the second form of RT response is
required. The HI-612x can be set up for Busy status two
ways: (1) global Busy response to all valid commands,
or (2) Busy response to valid commands for selected
subaddresses, with Busy status cleared when
responding to commands for other subaddresses.

To globally respond Busy status for all valid commands,
the host sets Busy status bit 3 in the “1553 Status
Word Bits Register (0x0007)”. This single register bit
enables/disables the transmitted Status Word flag and
suppresses data word transmission for RT transmit
commands.

To enable Busy response only for selected transmit or

receive subaddresses, the host sets the MKBUSY bit
12 in “Transmit Subaddress Control Word” or “Receive
Subaddress Control Word” found in the RT Descriptor
Table. The MKBUSY bit must be set in each Control
Word individually. This setup may be acceptable when
the range of legal transmit or receive subaddresses is
limited.

Global Busy status response for all valid commands
is the easiest to apply. After power-on reset, the host
can initialize the HI-612x by writing register and RAM
under program control. Early in that sequence, the host
would set Busy status bit 3 in the “1553 Status Word
Bits Register (0x0007)”, then assert the STEX “start
execution” bit 8 in “Configuration Register 1 (0x0000)”
to enable RT responses. To comply with MIL-STD-1760,
execution should be enabled within 150ms following
power-on. When the RT is fully configured for normal
operation, the host should reset the Busy bit in the “1553
Status Word Bits Register (0x0007)”.

Or, if the AUTOEN pin is high, the device performs auto-
initialization from pre-programmed serial EEPROM. Of
course the EEPROM can be written to configure the
RT for global Busy status (or subaddress-specific Busy
status) with RT “start execution” enabled. When the
AUTOEN pin is high, auto-initialization from EEPROM
occurs after completion of a RAM memory test.
Initialization data is read from the previously-written
external EEPROM and copied into the entire register
and RAM address range, 0x0000 to Ox7FFF. Starting at
reset rising edge, RAM memory test requires 1.5ms; the
following auto-initialization needs 63.1ms, well within
the 150ms window for RT response required.

Before 500ms following power turn-on, the MIL-
STD-1760 RT must be ready to respond with data as
defined by the MIL-STD-1760 standard, with “Busy”
status bit reset. The RT host processor must be fully
operational at this time. After completing system
initialization, the host should deactivate global Busy
status by clearing Busy bit 3 in the “1553 Status Word
Bits Register  (0x0007)”. If individual subaddresses
were busied-out, the MKBUSY bit is reset in affected
subaddress Control Words in the Descriptor Table.
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15. HOST INTERFACE

15.1. HI-6120 Host Bus Interface
The HI-6120 uses a parallel bus interface for
communications with the host. Host interface to

registers and RAM is enabled through the Chip Enable
(CE) pin, and accessed via 16-bit data bus and several
host-originated control signals described below. Timing
is identical for register operations and RAM operations
via the host bus interface, but read and write operations
have different signal timing. The HI-6120 parallel host
bus interface is capable of faster communication than
the HI-6121 Serial Peripheral Interface.

Depending on the chosen microprocessor family, the
processor’s hardware bus interface may be described
as an “external bus interface,” “memory interface” or
may have a different name. The user can also imple-
ment a software controlled “bit-banged” interface to the
HI-6120, at the cost of substantially slower RAM and
register read/write times.

The bus interface is compatible with the two prevalent
bus control signal methods: “Intel style” interface, char-
acterized by separate strobes for read and write opera-
tions (OE and WE), and “Motorola style” interface, char-
acterized by a single read/write strobe (STR) and a data
direction signal (R/W). Bus control style is selected us-
ing the BTYPE configuration pin, which sets the function
of two other input pins to serve as either OE and WE, or
STR and R/W.

The BWID configuration pin selects either 8- or 16-bit
bus widths. When the BWID pin is connected to ground,
8-bit mode is selected; two bytes are sequentially
transferred for each 16-bit word operation. The BENDI
and AO pins are used in conjunction with each other to
define the byte order. When the BWID pin is connected
high or left unconnected, 16-bit bus width is used and
data is transacted on bus data pins D15:0. For 16-bit bus
operation, the AO pin is “Don’t Care” and byte order is
defined by the BENDI pin. The interoperability of BWID,
BENDI and AO pins is summarized in Table 4.

15.1.1. Bus Wait States and Data Prefetch

The HI-6120 has a WAIT output pin that tells the host to
add wait states when additional access time is needed
during bus read cycles. For compatibility with different
host processors, the state of the WPOL input pin sets
the WAIT output as active high or active low. The WAIT
output can be ignored when the host processor read
cycle time is always slow enough to work with the HI-
6120 bus. When using fast host processors, cycle time

is sometimes slowed down by configuring the processor
to add one or more wait states during every read or
write cycle, but slow-down affects all cycles, even when
unnecessary.

Data prefetch is a technique used by the HI-6120 to
speed up host multi-word read access to registers or
RAM by eliminating wait states. Prefetching occurs
when HI-6120 logic requests data before it is actually
needed. Because register or RAM locations are often
read sequentially, performance improves when data is
prefetched in address sequence order. For every host
read cycle, the device first reads the addressed loca-
tion, then prefetches the following address, to speed up
access in the likely event that the following word will be
read next.

For the HI-6120, WAIT is always asserted for the first
word fetched in any read sequence. The first read cycle
has a long access time because there is no prefetch.
This may be the first byte read in 8-bit mode, or the first
word read in 16-bit mode. After each word (or byte) is
fetched for a read operation, the next word (or byte)
is prefetched to speed-up the read cycle time when
sequential address read sequences occur. After the first
word read, the following words read in sequence are
accessed without WAIT, resulting in faster overall multi-
word read timing. As long as bytes or words are read in
address order, additional wait states are unnecessary.

Data prefetch during read cycles is blocked when the
next RAM address is a Control Word in the Descrip-
tor Table. The table base address (set by the value in
register 0x0005) and every fourth word thereafter is a
Control Word. This consists of table addresses having
these address offsets from the table start address of 0,
4, 8, 0xC... Ox1F8 and Ox1FC. If allowed, prefetch (like
any other read) would reset the Control Word DBAC sta-
tus bit, so prefetch is disallowed in this range. Thus for
HI-6120, multi-word sequential read sequences will
assert WAIT every fourth word when reading RAM
within the 512-word Descriptor Table address range.

For fastest read access under all conditions, the user
can set host processor bus timing (by adjusting proces-
sor wait states for the chip select assigned to the HI-
6120) to match the faster read cycle time for prefetched
data, while the HI-6120 WAIT output adds one or more
additional wait states for the slower initial read cycle.

Timing diagrams for bus read and write operations are
shown in Section 17.5. Separate diagrams show “Intel
style” and “Motorola style” control interfaces.
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15.2. HI-6121 Serial Peripheral Interface

In the HI-6121, internal RAM and registers occupy a 32K
X 16 address space. The lowest 32 addresses access
registers and the remaining addresses access RAM lo-
cations. Timing is identical for register operations and
RAM operations via the serial interface, and read and
write operations have likewise identical timing.

15.2.1. Serial Peripheral Interface (SPI) Basics

The HI-6121 uses an SPI synchronous serial interface
for host access to registers and RAM. Host serial com-
munication is enabled through the Chip Enable (CE) pin,
and is accessed via a three-wire interface consisting of
Serial Data Input (SI) from the host, Serial Data Output
(SO) to the host and Serial Clock (SCK). All program-
ming cycles are completely self-timed, and no erase
cycle is required before write.

The SPI (Serial Peripheral Interface) protocol specifies
master and slave operation; the HI-6121 operates as an
SPI slave.

The SPI protocol defines two parameters, CPOL (clock
polarity) and CPHA (clock phase). The possible CPOL-
CPHA combinations define four possible “SPI Modes.”
Without describing details of the SPI modes, the HI-
6121 operates in the two modes where input data for

each device (master and slave) is clocked on the rising
edge of SCK, and output data for each device changes
on the falling edge. These are known as SPI Mode 0
(CPHA = 0, CPOL = 0) and SPI Mode 3 (CPHA = 1,
CPOL = 1). Be sure to set the host SPI logic for one of
these modes.

BWE

SCK (SPI Mode 0)

[o

SCK (SPI Mode 3)

[o

s T ves =R
o 1 R W
| [

Figure 18. Generalized Single-Byte Transfer Using SPI Protocol. SCK is Shown for SPI Modes 0
and 3
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The difference between SPI Modes 0 and 3 is the idle
state for the SCK signal, which is logic 0 for Mode 0
state and logic 1 for Mode 3 state (see Figure 18). There
is no configuration setting in the HI-6121 to select SPI
Mode 0 or Mode 3 because compatibility is automatic.
Beyond this point, the HI-6121 data sheet only shows
the SPI Mode 0 SCK signal in timing diagrams.

The SPI protocol transfers serial data as 8-bit bytes.
Once CE chip enable is asserted, the next 8 rising edg-
es on SCK latch input data into the master and slave de-
vices, starting with each byte’s most-significant bit. The
HI-6121 SPI can be clocked at 20 MHz.

Multiple bytes may be transferred when the host holds
CE low after the first byte transferred, and continues to
clock SCK in multiples of 8 clocks. A rising edge on CE
chip enable terminates the serial transfer and reinitial-
izes the HI-6121 SPI for the next transfer. If CE goes
high before a full byte is clocked by SCK, the incomplete
byte clocked into the device Sl pin is discarded.

Two byte transfers are needed for SP| exchange of 16-
bit register values or RAM data. See Bendi pin descrip-
tion in Section “2. Pin Descriptions” for details on setting
byte order and “endianness”.

In the general case, both master and slave simulta-
neously send and receive serial data (full duplex) per
Figure 18 below. However the HI-6121 operates half
duplex, maintaining high impedance on the SO output,
except when actually transmitting serial data. When the
HI-6121 is sending data on SO during read operations,
activity on its Sl input is ignored. Figure 19 and Figure
20 show actual behavior for the HI-6121 SO output.

15.2.2. HI-6121 SPI Commands

For the HI-6121, each SPI read or write operation be-
gins with an 8-bit command byte transferred from the
host to the device after assertion of CE. Since HI-6121
command byte reception is half-duplex, the host dis-
cards the dummy byte it receives while serially transmit-
ting the command byte.

The HI-6121 SPI command set uses the most significant
command bit to specify whether the command is Read
or Write. The command byte MSB is zero for read com-
mands, and one for write commands.

15.2.3. Fast-Access Commands for Registers
0-15

The SPI command set includes directly-addressed read
and write commands for registers 0 through 15. The
8-bit pattern for these commands has the general form

W-0-R-R-R-R-0-0

where RRRR is the 4-bit register address, and the most
significant bit, W signifies Write when 1, or Read when
0. These fast-access commands appear in Table 14.

Figure 19 and Figure 20 show read and write timing as
it appears for fast-access register operations. The com-
mand byte is immediately followed by two data bytes
comprising the 16-bit data word read or written. For a
register read or write, CE is negated after the 2-byte
data word is transferred.

15.2.4. Indirect Addressing of RAM and
Registers

Refer to the HI-6121 SPI command set shown in Table
15. SPI commands other than fast-access use an ad-
dress pointer to indicate the address for read or write
transactions. This “memory address pointer” resides at
register address 15, and must be initialized before any
read or write operation, other than fast-access.

To set the address pointer, use a fast-access write to
register 15, consisting of command byte 0xBC followed
by the desired 16-bit memory or register address. The
pointer uses a 15-bit value to access any location in the
32K address range. The current address pointer value
can be read using a fast-access read command byte
0x3C.

After a 2-byte read/write completion, the internal address
pointer automatically increments to the following
register address. The host can extend the read or write
operation to the next register address by continuing to
hold CE low while clocking SCK 16 additional times.
This auto-increment feature can be used to access
one or more sequential register addresses above the
command address. Auto-increment applies (ranging to
the top of the address space) as long as SCK continues
to be clocked under continuous CE assertion. Caution:
When the primary address pointer is used for auto-
incrementing multi-word read/write and reaches the top
of the address range (Ox7FFF) the next increment will
roll over the pointer value to 0x0000. The host should
avoid this situation.
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Host may continue to assert CE
here to read sequential word(s).
Each word needs 16 SCK clocks.

Figure 19. Single-Word (2-Byte) Read From RAM or a Register
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Host may continue to assert CE
here to write sequential word(s).
Each word needs 16 SCK clocks.

Figure 20. Single-Word (2-Byte) Write To RAM or a Register
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Three single-byte SPI commands modify the current ad-
dress pointer value in register 15:

Command | Address Pointer Operation
0xDO add 1 to the current pointer value
0xD8 add 2 to the current pointer value
OxEO add 4 to the current pointer value

The “Add 4” command may be useful when sequential-
ly accessing the same word (for example, the Control
Word) in a series of 4-word Descriptor Table entries. The
“Add 2” command might be useful for reading the Inter-
rupt Log Buffer, comprised of 2-word log entries. In both
cases, the Add command would be probably followed
by Read command 0x40 to read the location addressed
by the current pointer value. Similarly, Write command
0xCO0 writes the location addressed by the current point-
er value. Two command bytes cannot be “chained”; CE
must be negated after the Add command, then reassert-
ed for the following Read or Write command.

The memory address pointer is not affected by fast-
access read/writes to registers 0-14 because fast-
access SPl commands use a separate, internal pointer
not directly accessible to the host.

Just two single-byte SPI commands use the current
address pointer value in register 15 without first loading
or otherwise modifying it:

Command | Read Operation

0x40 read location addressed by pointer value
Command | Write Operation
0xCO write location addressed by pointer value

Either of these commands can be used to read or write
a single location, or may be used when starting a multi-
word read or write by using the pointer’s auto-increment
feature.

Two single-byte SPI commands increment the current
address pointer value in register 15, then perform a read
or write:

Command | Read Operation
0x48 add .1 to pointer then read addressed
location
Command | Write Operation
0xC8 add '1 to pointer then write addressed
location

15.2.5. Data Prefetch for SPI Read Cycles

Data prefetch is a technique used by the HI-6121 to
speed up host multi-word read access to registers or
RAM. Prefetching occurs when HI-6121 logic accesses
data before it is actually needed. Because register or
RAM locations are often read sequentially, performance
improves when data is prefetched in address sequence
order. For any SPI read cycle, the HI-6121 first fetches
the addressed location, then increments the memory
address pointer and prefetches the following address,
to speed up access in the likely event that the following
word will be read next. For the HI-6121, read cycle
prefetch allows the SPI host to read sequential locations
back-to-back, continuing as long as the host asserts
chip select and provides SPI clock. This is described as
the Memory Address Pointer “auto-increment” feature.

There is an exception: read cycle prefetch is blocked
when the next RAM address is a Control Word in the
Descriptor Table. If allowed, pre-fetch (like any other
read) would reset the Control Word DBAC status bit. To
preserve DBAC status bit function, prefetch is disabled
when reading Control Words within Descriptor Table
address range. The table base address (set by the value
in register 0x0005) and every fourth word thereafter is a
Control Word. This consists of table addresses having
these offsets from the table start address: 0, 4, 8, 0xC
through and including Ox1F8 and Ox1FC. See further
information in Section 15.2.7.

These two commands can be used to read or write a
single location, or may be used to start a multi-word read
or write that uses the pointer’s auto-increment feature.

15.2.6. Special Purpose Commands

Several other HI-6121 SPI commands load or otherwise
modify the primary address pointer before initiating a
read or write process. These commands were tailored
to the specific needs of HI-6121 Remote Terminal host
software.

Using a single-byte SPI command, the address pointer
can be directly loaded with the memory address for the
descriptor table Control Word corresponding to the last
completed MIL-STD-1553 command. The Control Word
is then read.

Command | Read Operation
Copy Current Control Word Address
0x50 register 13 to address pointer register
15. Read the location addressed by the
new pointer value.

This command can be used to read just the current
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Control Word, or may be used to start a multi-word read
because memory pointer auto-increment occurs after
the Control Word is read.

Six single-byte SPI commands add an offset to the cur-
rent address pointer value, then read the addressed
memory location; the read value is then written to the
address pointer register 15. The new pointer value is
used to start a read or write operation:

Command | Read Operation

Read the location addressed by the
memory address pointer. Write the val-
ue just read into the memory address
pointer. Then read.

Add 1 to the memory address pointer.
Read value at newly addressed loca-
tion and write it into the memory ad-
dress pointer. Then read.

Add 2 to the memory address pointer.
Read value at newly addressed loca-
tion and write it into the memory ad-
dress pointer. Then read.

0x68

0x70

0x78

Command | Write Operation

Read the location addressed by the
memory address pointer. Write the val-
ue just read into the memory address
pointer. Then write.

Add 1 to the memory address pointer.
Read value at newly addressed loca-
tion and write it into the memory ad-
dress pointer. Then write.

Add 2 to the memory address pointer.
Read value at newly addressed loca-
tion and write it into the memory ad-
dress pointer. Then write.

OxES8

O0xFO

OxF8

Primary use occurs when a Descriptor Table Control
Word was just read. For example, the last op code per-
formed was 0x50, reading the Control Word for the last
command. After reading the Control Word, the memory
pointer has automatically incremented. The host can ex-
amine flag bits contained in the just-read Control Word
to determine the applicable data buffer (e.g., Data Buffer
A, Data Buffer B or the Broadcast Data Buffer) then di-
rectly service that buffer using these op codes; the three
data buffer pointers occur in the three words following
the initially read Control Word.

These six commands can be used to read or write a
single location, or may be used to start a multi-word read
or write that uses the pointer’s auto-increment feature.

When some or all subaddress or mode commands are
not programmed to trigger host interrupts, a different
single-byte SPI command may be useful if polling the
Descriptor Table for message activity. In this situation,
the host may poll a series of Descriptor Table Control
Words looking for instances where the DBAC activity bit
is set. The DBAC (Descriptor Block Accessed) flag is set
in the Control Word each time the corresponding com-
mand is completed. The process of reading the Control
Word automatically resets the register’s DBAC bit so the
host can detect activity the next time the DBAC flag is
set by the device.

Since Descriptor Table Control Words are spaced four
words apart, this command is useful when polling a se-
ries of descriptor table Control Words:

Command | Read Operation

Read addressed location then add 4 to

0x60 :
pointer

Primary use occurs when the address pointer initially
points to the first Descriptor Table Control Word in a se-
ries of Control Words to be polled (every fourth word).

After 8 SCK clocks for the SPI command, each instance
of this command reads a single location using 16 SCK
clocks. If CS remains low after 24 clocks and SCK con-
tinues, a multi-word read begins, using the address
pointer’s auto-increment feature. The second word
read is at (Control Word address + 4), the next Con-
trol Word in the table. As long as CS remains continu-
ously asserted and the host SPI continues SCK clock,
every fourth word will be read from memory. Once CS
goes high at the end of a multi-word read sequence,
the memory address pointer will contain (Last Read Ad-
dress + 3). When necessary to resume reading every
fourth address, the host can issue SPI op code 0xDO to
increment the address pointer, before reissuing op code
0x60. A new multi-word sequence begins, starting with
the next address in the read-by-4 series.

Another single-byte SPI command is useful when ser-
vicing interrupts. When enabled interrupts occur, two
words are written to the circular 32-word Interrupt Log
Buffer, and the Interrupt Log Address register 9 is updat-
ed to show the storage address where interrupt informa-
tion words will be stored for the next occurring interrupt.
Buffer starting address is 0x0040 and ending address
is OXO05F. Because two words are written to the buf-
fer for each interrupt, the Interrupt Log Address register
always contains an even value in the range of 0x0040
to Ox005E.

When servicing an interrupt that just occurred, the host
wants timely information on that interrupt. An SPI com-
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mand is provided to simplify interrupt handling:

Command | Read Operation

Write memory address pointer 0x000F
with address of last-written Interrupt Ad-
dress Word in the Interrupt Log. Read
the addressed RAM location (IAW) then
decrement address pointer to point to
the corresponding Interrupt Information
0x58 Word (lIW). As long as CS remains con-
tinuously asserted and the host SPI con-
tinues SCK clock, successive read and
decrement cycles read out Interrupt Log
words in LIFO (Last-In First-Out) order,
automatically wrapping around the log’s
0x0040 to 0x005F address range.

This command is used when starting a multi-word read
from the Interrupt Log. The memory address pointer
automatically decrements after each word read, auto-
matically wrapping around the log’s 0x0040 to 0x005F
address range. This is the only SPI op code that dec-
rements the memory pointer for multi-word operations.
The first word read is always the last-written IAW, so the
log data is read in LIFO order, as long as CS remains
continuously asserted and the host SPI continues SCK.
Once CS goes high at the end of a multi-word read se-
quence, the memory address pointer value is indeter-
minate.

15.2.7. Descriptor Table Prefetch Exceptions

For the SPl-interface HI-6121, the Memory Address
Pointer (register 0x000F) contains the address for each
new word read by the host. When starting a read access,

the host usually writes the memory address pointer with
the address for the first word to read. The host then uses
an SPI op code to initiate the read process. After the
addressed word is transferred by SPI to the host, the HI-
6121 continues to read and transmit words from sequen-
tial RAM memory addresses, as long as the host con-
tinuously asserts chip select while providing SCK serial
clock pulses. After fetching each new word, the device
increments the Memory Address Pointer and prefetch-
es the data contained in the newly addressed location.
The next word is prefetched even when the host does
not ultimately read the following address. For HI-6121,
sequential reads from Descriptor Table that rely on
MAP auto-increment will stop advancing when the
next address contains a table Control Word. Properly
designed SPI transfers overcome this behavior.

Using SPI command op codes, the HI-6121 host must
consider prefetch and pointer behavior when reading
data from the Descriptor Table. Applied outside the De-
scriptor Table, the following SPI sequence would read
data from six successive memory addresses. But below,
applied within the table, the sequence gets stuck at the
fourth word read.

Here we assume the Descriptor Table starts at default
base address, 0x0200. The host first uses SPI op code
0xBC to store the table start address 0x0200 in the
Memory Address Pointer, then uses op code 0x40 (and
MAP auto-increment) to read the MAP-addressed loca-
tion and successive locations.

Notice: There is no MAP auto-increment or data prefetch when MAP equals 0x0203, so the final two read cycles

repeat the previous read value and address.

FROM FROM

HOST HI-6121 COMMENT

0xBC -——- SPI op code writes memory address pointer (MAP).
0x0200 ---- The table start address written to MAP.
0x40 -———

SPI op code to “read location addressed by MAP”

-—— <data> data from 0x0200 (SCK continues afterward)

-—— <data> data from 0x0201 (SCK continues afterward)

-—— <data> data from 0x0202 (SCK continues afterward)

-—— <data> data from 0x0203 (SCK continues afterward, Control Word next)
-—— <data> data from 0x0203 (SCK continues afterward, Control Word next)
-——- <data> data from 0x0203 (SCK stops and /CS is then negated)
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______________________________________________________________________________________________________________________________________________|
Using a different SPI op code, the host can sequentially read the entire Descriptor Table.

FROM FROM
HOST HI-6121 COMMENT

0xBC -——-= op code writes memory address pointer (MAP)
0x01lFF ---- decremented table start addr 0x0200 - 1 written to MAP
0x48 -———- op code pre-increment MAP then read addressed location

———— <data> data from 0x0200 (SCK continues afterward)
———— <data> data from 0x0201 (SCK continues afterward)
———— <data> data from 0x0202 (SCK continues afterward)
—-——— <data> data from 0x0203 (SCK stops and /CS is negated)

0x48 -———- op code pre-increment MAP then read addressed location
———— <data> data from 0x0204 (SCK continues afterward)

———— <data> data from 0x0205 (SCK continues afterward)

———— <data> data from 0x0206 (SCK continues afterward)

—-——— <data> data from 0x0207 (SCK stops and /CS is negated)

0x48 -———- op code pre-increment MAP then read addressed location
———— <data> data from 0x0208 (SCK continues afterward)

———— <data> data from 0x0209 (SCK continues afterward)

———— <data> data from 0x020A (SCK continues afterward)

—-——— <data> data from 0x020B (SCK stops and /CS is negated)

The host may repeat this sequence until the entire Descriptor Table is read. The repeating read process is not shown,
but the sequence could end like this, continuing beyond the table boundary...

0x48 -———- op code pre-increment MAP then read addressed location
———— <data> data from 0x03FC (SCK continues afterward)

———— <data> data from 0x03FD (SCK continues afterward)

———— <data> data from Ox03FE (SCK continues afterward)

———— <data> data from Ox03FF (SCK continues afterward) TABLE ENDS
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Table 14. Fast-Access SPI Commands for Registers 0-15
Command Bits 5:2 Convey the 4-Bit Register Address.

7C: n;nlagdzBi:so ;I;Et); Fast-Access Read 7060 n;nlar;dzBi:s 0 ;I;Eé Fast-Access Write
0000O0OOO0]| Ox0O0 | Read Register 0 17000000 0| Ox80 |Write Register 0
0000010 0| Ox04 | Read Register 1 17000010 0| Ox84 | Write Register 1
0000100 0| O0x08 | Read Register 2 17000100 0| Ox88 |Write Register 2
00001100 |O0x0C |Read Register 3 1000110 0| 0x8C | Write Register 3
0001000 O0]| 0x10 | Read Register 4 17001000 0| Ox90 |Write Register 4
0001010 0| 0x14 |Read Register 5 17001010 0| 0x94 |Write Register 5
0001100 0| 0x18 [ Read Register 6 1001100 0|( 0x98 | Write Register 6
00011100 ]| 0x1C |Read Register 7 1001110 0 [ 0x9C | Write Register 7
0010000 O0]| 0x20 | Read Register 8 17010000 0| OxAO | Write Register 8
0010010 0| 0x24 |Read Register 9 1010010 0 [ OxA4 | Write Register 9
0010100 0| 0x28 |Read Register 10 17010100 0 [ OxA8 | Write Register 10
0010110 0| 0x2C [ Read Register 11 1010110 0 [ OxAC | Write Register 11
0011000 0] 0x30 [Read Register 12 17011000 0 [ OxBO | Write Register 12
0011010 0] Ox34 |Read Register 13 17011010 0 [ OxB4 | Write Register 13
0011100 0| 0x38 |Read Register 14 17011100 0|( O0xB8 | Write Register 14
0011110 0] 0x3C [Read Register 15 17011110 0 [O0xBC | Write Register 15
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Table 15. SPI Commands using Address Pointer Register

Hex | Read or

Byte [ Write Read

Address Pointer Operations (no data is written or read, no pointer auto-increment)

0xDO | ----—--- Add 1 to the current address pointer value in register 15
0xD8 | ----—--- Add 2 to the current address pointer value in register 15
OxEQ | ----—-- Add 4 to the current address pointer value in register 15

Read / Write RAM or Register Location Using Current Address Pointer Value

0x40 R Read location addressed by current address pointer value in register 15

0xCO w Write location addressed by current address pointer value in register 15

Increment Address Pointer Then Read / Write Addressed RAM or Register Location

0x48 R Read addressed location after incrementing pointer in register 15

0xC8 w Write addressed location after incrementing pointer in register 15

Special Purpose Commands

Copy register 13 (current Control Word address) to address pointer in register 15, then read

0x50 R the location addressed by the new pointer value (read the current Control Word)

0x68 R Add 0 to the current address pointer value in register 15. Then . . .

0x70 R Add 1 to the current address pointer value in register 15. Then . ..

0x78 R Add 2 to the cur_rent address poin_ter vglue in register 15. Then copy value from newly
addressed location to address pointer in register 15 then read newly addressed location.

OxE8 w Add 0 to the current address pointer value in register 15. Then . ..

OxFO w Add 1 to the current address pointer value in register 15. Then . ..

OxF8 W Add 2 to the cur_rent address poin_ter vglue in register 15. Then copy value from newly
addressed location to address pointer in register 15 then write newly addressed location.

0x60 R Read then add 4 to the address pointer value in register 15 (multi-word reads only).

Write storage address of last-written Interrupt Address Word to the address pointer
0x58 R in register 15. Read IAW from Interrupt Log buffer, then decrement address pointer.
Uninterrupted multi-word read cycles fetch words from the Interrupt Log in LIFO order.
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16. APPENDIX: RT MESSAGES RESPONSES, OPTIONS & EXCEPTIONS

Circumstances for Terminal Response to iBnlt;elti):iatti?' Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word
Invalid Command No terminal response,
Word (Manchester, the message is ignored. No change g?/v':'/ilt(:ﬁage Info Word None
parity or bit count error) | No Status Word change.
Any valid command No terminal response,
to RT31 (broadcast). the message is ignored.
when the BCSTINV No Status Word change. No change .NO Message Info Word None
. . . is written
bit in Configuration (Broadcast commands
Register 1 equals 1. are rendered invalid.)
RT Address Parity Error | For commands to the RT’s
based on RTA and own address or to broadcast No Messaae Info Word RTAPF
RTAP address RT31: No terminal No change . . 9 (not
o . L is written .
bits in the Operational [ response, message is ignored. optional)
Status Register No Status Word change.
Any valid non-mode
(subaddress 1-30) No terminal response, DBAC bit set. MERR bit set IWA
transmit command Set Message Error (ME) DPB bit toggles. BUSID bit u (:.iated IBR
to RT31 (undefined and BCR status bits. BCAST bit set. P ' (IXEQZ)
broadcast transmit).
Any valid non-mode Normal Status Word response Normal CS update:
(subaddress 1-30) :
. (Clear Status). Data words for . BUSID bit updated.
transmit command . DBAC bit set. . IWA
transmit are read from the . MERR bit reset.
except for RT31. The . DPB bit toggles. . IBR
. . RAM data buffer assigned . ILCMD bit reset.
corresponding bit . BCAST bit reset. . (IXEQZ)
. Lo by the Descriptor Table entry RTRT bit updated.
in the lllegalization . .
" for the transmit subaddress. (Other error bits reset).
Table equals 0.
Any valid non-mode
(subaddress 1-30) ILCMD bit set.
transmit command Assert Message Error (ME) DBAC bitset. | BUSID bit updated.
status, then transmit . . ILCMD
except for RT31. The DPB bit toggles. | MERR bit set.
. : ME Status Word . . IWA
corresponding bit . : BCAST bit reset. | RTRT bit updated.
. S without following data words. .
in the lllegalization (Other error bits reset).
Table equals 1. **
. Normal Status Word response )
Any valid non-mode (Clear Status). After message Normal u_pdate.
(subaddress 1-30) . . BUSID bit updated.
. completion, the data words DBAC bit set. . IWA
receive command. : . . MERR bit reset.
. received are stored in the data | DPB bit toggles. . IBR
The corresponding ) . . ILCMD bit reset.
s . buffer RAM location assigned BCAST bit reset. . (IXEQZ)
bit in the lllegalization : RTRT bit updated.
* by the Descriptor Table entry .
Table equals 0. . (Other error bits reset).
for the receive subaddress.

* Terminal is using “illegal command detection” and command is legal
OR terminal is not using “illegal command detection” and command may be legal or illegal (in form response).
** Terminal is using “illegal command detection” and command is illegal.
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Circumstances for Terminal Response to :"t;eliz‘:iat;?_ Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word
. Assert Message Error (ME)
Any valid non-mode : .
(subaddress 1-30) | Status and set BCRif DBAC bitset, | [-CMD bit set ILCMD
) broadcast. : BUSID bit updated.
receive command. . DPB bit toggles. . IWA
. : Any received data words are . MERR bit set.
The corresponding bit | . BCAST bit : IBR
. o ignored and are not saved. RTRT bit updated.
in the lllegalization ) updated. . (IXEQZ)
o When data reception stops, (Other error bits reset)
Table equals 1. .
transmit Status Word.
Valid receive MERR bit set,
command followed No terminal response. DBAC bit set. BUSID bit updated. MERR
. . Set Message Error (ME) status. | BCAST bit IWDERR bit set.
by invalid data word . IWA
(Manchester, parity If broadcast (RT31), also set updated. ILCMD bit reset. IBR
. ' the BCR status bit. DPB bit toggles. | RTRT bit updated
or bit count error). .
(Other error bits reset).
Valid receive command .
followed by one or No terminal response. DBAC bit set. MERR b'.t set.
. BUSID bit updated. MERR
more Set Message Error (ME) status. | BCAST bit .
SYNERR bit set. IWA
good data words, then | If broadcast (RT31), also set updated. :
. . . ILCMD bit reset. IBR
a data word having the BCR status bit. DPB bit toggles. ;
(Other error bits reset).
Command Sync.
MERR bit set.
Anv valid command BUSID bit updated.
foII)c/)wed by wron No terminal response. DBAC bit set. Set WCTERR (too few) MERR
Y 9 Set Message Error (ME) status. [ BCAST bit or GAPERR (too
number of data IWA
words (too few or If broadcast (RT31), also set updated. many). IBR
too many words) the BCR status bit. DPB bit toggles. [ ILCMD bit reset.
y RTRT bit updated.
(Other error bits reset).
RT-RT where CW1
is a valid non-mode Normal Status Word response Normal CS update:
receive command. (Clear Status). If RT-RT P DBAC bit set. BUSID bit updated. WA
CW2 is a non-mode Command ' BCAST bit RTRT bit set. IBR
transmit command . updated. RTCWERR bit reset.
valid for different RT. z\é?rtﬂ; éSCgOS?gffSSLi(tRT“) DPB bit toggles. | ILCMD bit reset. (IXEQZ)
(Normal RT-RT ' (All error bits reset).
receive message)
RT-RT where CW1
is a valid non-mode
receive command. No terminal response MERR bit set.
Transmit comman.d Set Message Error (ME) status. DBAC blt_set. BUSID t_)lt updated. MERR
CW?2 has an error: If RT-RT Command Word 1 is BCAST bit RTRT bit set. WA
T/R bit =0, or CW2 updated. RTRTCWERR bit set.
broadcast (RT31) also set . . IBR
subaddress equals the BCR status bit DPB bit toggles. | ILCMD bit reset.
0 or 31 (mode code), ’ (Other error bits reset).
or CW2 has same RT
address as CW1.
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Circumstances for Terminal Response to :‘lt;eliz?iat;? Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word
RT-RT where CW1 .
is a valid non-mode No terminal response. DBAC bit set I\BALIJESRIE i’)litt ietdated
receive command. Set Message Error (ME) status. BCAST bit ' RTRT bit se? ’ MERR
CW?2 is valid for If RT-RT Command Word 1 is undated TMOERR bit. set IWA
different RT but broadcast (RT31), also set DFI;B bit togales. | ILCMD bit reset ' IBR
transmitting RT does the BCR status bit. 9gies. o o
ot respond in time. (Other error bits reset).
RT-RT receive
command (CW1 is
valid). The transmitting
RT response has one ;
of these errors: I\BAE IgTDbt;tsrzéet
invalid word No terminal response. RTRT bit set '
(Manchester, Set Message Error (ME) status. | DBAC bit set. IWDERR bit éet MERR
(sync, bit count, If RT-RT Command Word 1 is BCAST bit reset. or WCTERR bit,set IWA
parity or word count broadcast (RT31) also set DPB bit toggles. for Tx RT Busy case IBR
error). Also includes the BCR status bit. ILCMD bit res:-;t '
transmitting RT o
response with Message (Other error bits reset).
Error or Busy status
followed by no data
words.
RT-RT command
where CW2 is a Normal Status Word
. response. Clear status .
valid non-mode . ) . Normal CS update:
is transmitted with the .
(subaddress 1-30) . BUSID bit updated.
. commanded number of DBAC bit set. .
transmit command. . MERR bit reset. IWA
CW1 is a non-mode data words. Data words for BCAST bit reset. ILCMD bit reset (IXEQZ)
. transmit are read from the DPB bit toggles. : '
receive command . RTRT bit set.
RAM data buffer assigned .
for RT31. (Normal . : (All error bits reset).
in the Descriptor Table entry
broadcast RT-RT .
. for the transmit subaddress.
transmit)
Valid mode code
command to RT31 No terminal response
(broadcast). The -SP ’ No Message Info Word
BCSTINV bit in the message is ignored. No change is written None
i . No Status Word change.
Configuration
Register 1 equals 1.
No terminal response,
. ) the message is ignored.
Valid undefined No Status Word change.
mode code .
NOTE:
command. The . . No Message Info Word
UMCINV bit in This only applies for the No change is written None
Confiquration undefined mode codes:
Re is?er | oauals 1 MCO to MC15 with T/R = 0
9 q | MC16,18 & 19 with TIR =0
MC17,20 & 21 with T/R = 1
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Bits Updated
in Descriptor
Control Word

Bits Updated in Data | Interrupt
Buffer Msg Info Word | Options

Circumstances for Terminal Response to
Received Message Received Command

If MC2 (transmit status)
or MC18 (transmit last
command) status word
from last command is
transmitted. If MC18,
data word transmitted
is read from an internal
register.
OR
If not MC2 or MC18,
normal Status Word
Valid defined mode response. If broadcast,
;zgfufi‘i’r"';"r‘:::we 4 gscssréif’tatus Word DBAC bitset. | BUSID bitupdated. | .\
' BCAST bit MERR bit reset.
mode code) not updated ILCMD bit reset IBR
“illegalized” by For mode codes 16-31 o : ' (IXEQZ)
e . = . . DPB bit toggles. | RTRT bit reset.
lllegalization Table with T/R bit = 1 which (All error bits reset.)
(table bit equals 0 *) transmit a data word, '
the word for transmit
is read from the Mode
Command Data Table.
AND
For all mode commands
with mode data word
(mode codes 16-31),
the transmitted or
received data word is
written to command’s
Descriptor Word 4.

Normal CS update:

Set Message Error (ME) status.
If not broadcast (RT31),
transmit.

Status Word without a following
mode data word. If broadcast
Valid defined mode (RT31), also assert the BCR DBAC bit set ILCMD bit set.
code command that status bit. BCAST bit ' BUSID bit updated. ILCMD
is “illegalized” by the AND updated MERR bit reset. IWA
lllegalizationTable For mode commands with DPB bit .toggles RTRT bit reset. IBR
(table bit equals 1 **) a mode data word " | (Other error bits reset.)
(mode codes 16-31),

no updates are made to
the Mode Command Data
Table or to the command’s

Word 4 in Descriptor Table.

* Terminal is using “illegal command detection” and command is legal
OR terminal is not using “illegal command detection” and command may be legal or illegal (in form response).
** Terminal is using “illegal command detection” and command is illegal.
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Bits Updated

Valid undefined mode
code command.

The UMCINV bit

in Configuration
Register 1 equals 0.

O *

Normal Status Word (Clear
Status) response. If command
was broadcast (RT31),
assert the BCR status bit.
AND

For mode codes 16-31

with T/R bit = 1 which
transmit a data word,

the word for transmit

is read from the Mode
Command Data Table.
AND

For all mode commands
with mode data word
(mode codes 16-31),

the transmitted or

received data word is
written to command’s
Descriptor Word 4.

DPB bit toggles.

ILCMD bit reset.
RTRT bit reset.
(All error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command c Buffer Msg Info Word | Options
ontrol Word
If bit in lllegalization Table that | DBAC bit set. ILCMD bit set. ILCMD
corresponds to the undefined BCAST bit BUSID bit updated. IWA
mode code command equals updated. MERR bit reset. IBR
1** DPB bit toggles. | RTRT bit reset.
Set Message Error (ME) status, (Other error bits reset.)
If not broadcast (RT31),
transmit
Status Word without a
following mode data word.
If broadcast (RT31), also
assert the BCR status bit.
OR
If bit in lllegalization Table that | DBAC bit set. Normal CS update: IWA
corresponds to the undefined BCAST bit BUSID bit updated. IBR
mode code command equals updated. MERR bit reset. (IXEQZ)

* Terminal is using “illegal command detection” and command is legal
OR terminal is not using “illegal command detection” and command may be legal or illegal (in form response).
** Terminal is using “illegal command detection” and command is illegal.
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Bits Updated

(MKBUSY bit set in the
command’s Descriptor
Table control word.)

set.

DPB bit toggles

(All error bits reset.)

Circumstances for Terminal Response to in Describtor Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word
Valid receive MERR bit set.
command followed No terminal response. DBAC bit set. BUSID bit updated. MERR
. . Set Status Word ME bit, BCAST bit IWDERR bit set.
by invalid data word . IWA
(Manchester, parity If broadcast, also set updated. ILCMD bit reset. IBR
. ' Status Word BCR bit. DPB bit toggles. | RTRT bit updated.
or bit count error). .
(Other error bits reset.)
Supe.rseded Message: No change No Msg Info None for
Terminal receives an .
. . . to superseded Word written for super-
incomplete message Terminal aborts processing ;
. ) command’s the superseded seded
interrupted by a gap for first message and
. Control Word. command. command
of at least 3.5 us, responds in full to the
follpwed by a new second (superseding) For superseding | For superseding IWA
valid command on message. The Status , ;
. command’s command’s IBR
the same bus or Word BCR bit reflects )
. Control Word: data buffer, a (IXEQZ)
on the other bus broadcast status for: : .
OR the second command DBAC bit set. normal CS update:
N . ' BCAST bit BUSID bit updated.
Terminal is transacting | unless second command .
. . : updated MERR bit reset.
a transmit message on |is MC2 (transmit status) . :
. ; DPB bit toggles. [ ILCMD bit reset.
one bus and receives | or MC18 (transmit last )
: RTRT bit updated.
the start of a valid command). ;
(All error bits reset.)
command on the other
bus.
Busy bit is set in the 1553
Terminal is Busy for a | Status Bits register. Status
valid receive command | Word is transmitted,
either globally (BUSY | unless broadcast. If WASBSY bit set.
bit set in Status Word broadcast, the BCR bit DBAC bit set. BUSID bit updated.
Bits register) or in in Status Word is also BCAST bit MERR bit reset. IWA
response to a particular | set. After message updated. ILCMD bit reset. IBR
valid receive command | completion, data words DPB bit toggles. | RTRT bit updated.
(MKBUSY bit set in the | received are stored in (All error bits reset.)
command’s Descriptor | the data buffer assigned
Table control word.) by the receive subaddress
Descriptor Table entry.
Terminal is Busy for a
valid transmit
cpmmand Busy bit is set in the 1553 DBAC blt_set. WASBSY bit set.
either globally (BUSY | Status Bits register. If not BCAST bit .
. - : BUSID bit updated.
bit set in Status Word broadcast, Status Word is updated, .
. . : . . MERR bit reset. IWA
Bits register) or in transmitted without data. (mode .
: . ILCMD bit reset. IBR
response to a particular | If broadcast, the BCR bit commands RTRT bit uodated
valid receive command | in Status Word is also with T/R = 1) b )
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Circumstances for Terminal Response to :‘lt;eliz?iat;? Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word
DYNAMIC BUS . .
CONTROL (MCO0): HI-6110 is not eqmppe_d to
accept bus control duties. The
Mode code command L .
. host must initialize device to
with mode code respond using either of the two
00000 and T/R bit por g eith
following methods:
equals 1
RT is not using “illegal DBAC bit set. Normal CS update: IWA
The mode code’s bit command detection.” BCAST bit reset. | BUSID bit updated.
in lllegalization Table Respond “in form”: Reset DPB bit toggles. | MERR bit reset.
equals 0 * Message Error (ME) status ILCMD bit reset.
and transmit Status Word. RTRT bit reset.
(All error bits reset.)
OR OR
The mode code’s bit RT is using “illegal DBAC bit set. ILCMD bit set. ILCMD
in lllegalization Table command detection”and BCAST bit reset. [ BUSID bit updated. IWA
equals 1 ** mode code is illegalized. DPB bit toggles. | MERR bit reset.
Set Message Error (ME) RTRT bit reset.
status and transmit Status (Other error bits reset.)
Word.
MCO0 EXCEPTIONS:
. MERR bit set.
Broadcast address No Status Word transmit. ggﬁgTbgitS(sagt BUSID bit updated. MERR
RT31 (broadcast not Set the Message Error DPB toaales ' ILCMD bit reset. IWA
allowed) (ME) and BCR status bits. ggles. RTRT bit reset. IBR
(Other error bits reset.)
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit set.
. . BUSID bit updated. MERR
word is followed by a Set the Message Error BCAST bit reset. :
. : : ILCMD, RTRT bits IWA
contiguous data word (ME) status bit. DPB bit toggles. reset
(Other error bits reset.)
Invalid command word. | No terminal response,
OR the message is ignored. No Message Info
T/R bit equals 0 and No Status Word change. No Change Word is wr?tten None
UMCINYV bit in Config. | (MCO is not ndefined
Register 1 equals 1 *** | when T/R bit equals 0)

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Circumstances for
Received Message

Terminal Response to
Received Command

Bits Updated
in Descriptor
Control Word

Bits Updated in Data
Buffer Msg Info Word

Interrupt
Options

T/R bit equals 0 and
UMCINYV bit in Config.
Register 1 equals 0.
lllegalization Table

bit equals 0 *

Respond “In form”:
Reset Message Error

(ME) status and transmit Status

Word.

DBAC bit set.

BCAST bit reset.

DPB bit toggles.

Normal CS update:
BUSID bit updated.
MERR bit reset.
ILCMD bit reset.
RTRT bit reset.

(All error bits reset.)

IWA
IBR

T/R bit equals 0 and
UMCINV bit in Config.
Register 1 equals 0.
lllegalization Table

bit equals 1 **

Set Message Error

(ME) status and transmit Status

Word.

DBAC bit set.

BCAST bit reset.

DPB bit toggles.

ILCMD bit set.

MERR bit set.

BUSID bit updated.
RTRT bit reset.

(Other error bits reset.)

ILCMD
IWA
IBR

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
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Bits Updated

contiguous data word

(ME) status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command Buffer Msg Info Word | Options
Control Word

Default response: Reset
\?VYI'Ir:l:gS'?ngi Message Error (ME) status Normal update:
(MC1): then transmit Status Word. DBAC bit_set. BUSID b_it updated.
Mode code command If broadcast, .set the Status BCAST bit MERR bl_t reset. IWA
with mode code Word BCR bit and suppress updated. ILCMD bit reset. IBR

= . Status Word transmit. DPB bit toggles. | RTRT bit reset.

00001 and T/R bit . ;
equals 1 Reset the Time Tag counter (All error bits reset.)

to 0x0000.
MC1 EXCEPTIONS:
Invalid command word. | No terminal response,
OR the message is ignored. No Message Info
T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINYV bit in Config. | (mode code is undefined
Register 1 equals 1 *** [ when T/R bit equals 0)

_ Respond “In form”: Reset

T/R bit equals 0 Message Error (ME) status. Normal update:
AND If not broadcast, transmit DBAC bit set. BUSID bit updated.
UMCINYV bit in Config. | Status Word. If broadcast, BCAST bit MERR bit reset. IWA
Register 1 equals 0. set the BCR status bit and updated. ILCMD bit reset. IBR
The lllegalization Table | suppress status response. DPB bit toggles. | RTRT bit reset.
bit equals 0 * The Time Tag counter is (All error bits reset.)

not reset.

_ Set Message Error (ME)

T/R bit equals 0 status. If not broadcast, .
AND transmit Status Word. DBAC bitset. | =200 PSSt LoMD
UMCINYV bit in Config. [ If broadcast, also set BCAST bit . )

. . BUSID bit updated. IWA
Register 1 equals 0. Status Word BCR bit and updated. RTRT bit reset IBR
The lllegalization Table | suppress Status response. DPB bit toggles. o
bit equals 1 ** The Time Tag counter is (Other error bits reset.)

not reset.
MERR bit set.
. DBAC bit set. WCTERR bit set.
ode cocecommend | \oSabenoa e acasTor[BUSID bivpdstea, | WERR
updated. ILCMD bit reset. IWA

* Command is illegal but terminal is not using “illegal command detection”
** Command is illegal and terminal is using “illegal command detection”

(in form response).

*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Bits Updated

contiguous data word

(ME) status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

Circumstances for Terminal Response to in Describtor Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word

TRANSMIT STATUS | VO Status Word updates, Normal CS update:

Transmit Status from last .
(MC2): . ; : BUSID bit updated.

valid command (assuming DBAC bit set. .
Mode code command . MERR bit reset.

. last command was not a BCAST bit reset. : IWA
with mode code “Transmit Status” or a DPB bit toggles ILCMD bit reset.
00010 ) ! \ 99%S- | RTRT bit reset.
= .- Transmit last Command :

and T/R bit equals 1 (All error bits reset.)

mode command.
MC2 EXCEPTIONS:

MERR bit set.
Broadcast address No Status Word transmit. DBAC bit set. BUSID bit updated. MERR
RT31 Set the Message Error BCAST bit set. ILCMD bit reset. IWA
(broadcast not allowed) | (ME) and BCR status bits. DPB bit toggles. | RTRT bit reset. IBR
(Other error bits reset.)

Invalid command word. | No terminal response,
OR the message is ignored. No Message Info
T/R bit equals 0 and No Status Word change. No Change Word is wr?tten None
UMCINV bit in Config. | (mode code is undefined
Register 1 equals 1 *** | when T/R bit equals 0)
T/R bit equals 0 I\R/lzsszgn: é?rg()rr?lcﬂél)?:; ?Ls Normal CS update:
AND If not b?oadcast transmit ’ DBAC bit set. BUSID bit updated.
UMCINYV bit in Config. ' BCAST bit MERR bit reset. IWA

: Status Word. If broadcast, .

Register 1 equals 0 set the BCR status bit and updated. ILCMD bit reset. IBR
The lllegalization Table DPB bit toggles. | RTRT bit reset.

. " suppress status response. .
bit equals 0 ) . (All error bits reset.)

Time Tag counter is not reset.

T/R bit equals 0 Set Message Error (ME) .
AND status. If not broadcast, DBAC bit set. :\;g\?ﬂg t?ilttsseett. ILCMD
UMCINYV bit in Config. [ transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0 If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table. | Status Word BCR bit and DPB bit toggles. o

. - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit set. MERR
word is followed by a Set the Message Error BCAST bit reset. | ILCMD bit reset. WA

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Bits Updated

contiguous data word

(ME) status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command Buffer Msg Info Word | Options
Control Word

Default response: Reset

Message Error (ME) status
INITIATE f?ﬁ?ogggzg't;ttatt#: Word. Normal CS update:
SELF TEST (MC3): Status Word, BCR bit and DBAC bit reset. | BUSID bit updated.
Mode code command suppress status transmit BCAST bit MERR bit reset. IWA
with mode code Host should initiate self- ' updated. ILCMD bit reset. IBR
00011 : DPB bit toggles. | RTRT bit reset.
and T/R bit equals 1 test then update Built-In (All error bits reset.)

Test word at shared RAM '

address 0x0093. Resume

terminal execution.
MC3 EXCEPTIONS:
Invalid command word. | No terminal response,
OR the message is ignored. No Message Info
T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINYV bit in Config. | (mode code is undefined
Register 1 equals 1 *** [ when T/R bit equals 0)
T/R bit equals 0 Respond “In form”: Reset Normal CS update:
AND Message Error (ME) status. DBAC bit set. BUSID bit updated.
UMCINYV bit in Config. | If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table [ set the BCR status bit and DPB bit toggles. | RTRT bit reset.
bit equals 0 * suppress status response. (Other error bits reset.)
T/R bit equals 0 Set Message Error (ME) :
AND status. If not broadcast, DBAC bit set. :\hgll\?ﬂlg g[{t:;t' ILCMD
UMCINYV bit in Config. [ transmit Status Word. BCAST bit . )

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. i
bit equals 1 ** suppress Status response. (Other error bits reset.)

MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit set.
word is followed by a Set the Message Error BCAST bit reset BUSID bit updated. MERR
" | ILCMD bit reset. IWA

* Command is illegal but terminal is not using “illegal command detection”
** Command is illegal and terminal is using “illegal command detection”

(in form response).

*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Bits Updated
in Descriptor
Control Word

Circumstances for Terminal Response to
Received Message Received Command

Bits Updated in Data | Interrupt
Buffer Msg Info Word | Options

Default response: Reset ]
TRANSMITTER Message Error (ME) status Normal CS update:

SHUTDOWN (MC4): then transmit Status Word. If DBAC bit reset. | BUSID bit updated.

Mode code command ) BCAST bit MERR bit reset. IWA
. broadcast, set Status Word .

with mode code BCR bit and suporess status updated. ILCMD bit reset. IBR

00100 bp * | DPB bit toggles. | RTRT bit reset.

= .. transmit. After Status trans- ;
and T/R bit equals 1 mission. inhibit the inactive bus: (All error bits reset.)

The device automatically shuts down either transmit and receive or transmit only for the inactive bus,
depending on the state of the SDSEL bit in Configuration Register 2. (See description of SDSEL and MCOPT4
bits in Configuration Register 2 for further information. When a bus transmitter (or transmitter and receiver) is
shut down by mode command, bus status is reflected by assertion of a TXASD or TXBSD bit in the Built-In Test
Register at register address 0x0014. If SDSEL equals logic 0, an RXASD or RXBSD bit will also be asserted.
See Built-In Test Register description for further information. Once shutdown, the inactive bus transmitter (or
transmitter and receiver can only be reactivated by an “Override Transmitter Shutdown” MC5 or MC21 or “Reset
Remote Terminal” MC8 mode code command, or by software reset (by setting the SRST bit in Configuration
Register 1) or by hardware reset initiated by asserting the MR master reset input pin.

MC4 EXCEPTIONS:

Invalid command word. | No terminal response,

OR the message is ignored. No Message Info

T/R bit equals 0 and No Status Word change. No Change Word is wr?tten None
UMCINV bit in Config. | (mode code is undefined

Register 1 equals 1 *** | when T/R bit equals 0)

T/R bit equals 0 Respond “In form”: Reset Normal CS update:

AND Message Error (ME) status. DBAC bit set. BUSID bit updated.

UMCINYV bit in Config. [ If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table [ set the BCR status bit and DPB bit toggles. | RTRT bit reset.

bit equals 0 * suppress status response. (Other error bits reset.)

T/R bit equals 0 Set Message Error (ME) .

AND status. If not broadcast, DBAC bit set. :\;g\?ﬂg t?ilttsseett. ILCMD
UMCINYV bit in Config. [ transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. o

. - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit set.
: . BUSID bit updated. MERR
word is followed by a Set the Message Error BCAST bit reset. .
contiguous data word | (ME) status bit DPB bit toggles ILCMD bit reset. IWA
' " | RTRT bit reset.
(Other error bits reset.)

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Bits Updated

with mode code
00101 _
and T/R bit equals 1

This command is only used
with dual redundant buses.
After Status transmission,
reactivate inactive bus:

DPB bit toggles.

RTRT bit reset.
(All error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word
Default response: Reset
Message Error (ME) status
OVERRIDE then transmit Status Word. Normal CS update:
TRANSMITTER . ;
SHUTDOWN (MC5): If broadcast, set the DBAC bit reset. | BUSID bit updated.
Mode code comma.nd Status Word BCR bit and BCAST bit MERR bit reset. IWA
suppress status transmit. updated. ILCMD bit reset. IBR

The device automatically re-enables transmit and receive for the inactive bus, regardless of the state of the
SDSEL bit in Configuration Register 2. The device affirms reenabled bus status by resetting all four TXASD,
TXBSD, RXASD and/or RXBSD bits in the Built-In Test Register at register address 0x0014.
Note: If the TXINHA or TXINHB input pins are asserted, the device cannot override the resulting hardware
transmit inhibit for the affected bus. In this case, the corresponding TXASD and/or TXBSD bits remain high. See
Built-In Test Register description for further information.

MC5 EXCEPTIONS:

Invalid command word.

No terminal response,

contiguous data word

(ME) status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

OR the message is ignored. No Message Info

T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINV bit in Config. | (mode code is undefined

Register 1 equals 1 *** | when T/R bit equals 0)

T/R bit equals 0 Respond “In form”: Reset Normal CS update:

AND Message Error (ME) status. DBAC bit set. BUSID bit updated.

UMCINYV bit in Config. | If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table | set the BCR status bit and DPB bit toggles. | RTRT bit reset.

bit equals 0 * suppress status response. (Other error bits reset.)

T/R bit equals 0 Set Message Error (ME) .

AND status. If not broadcast, DBAC bit set. :\hg\?ﬂg tt))ilttsS:tt. ILCMD
UMCINYV bit in Config. | transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. "

: - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit set.
word is followed by a Set the Message Error BCAST bit reset BUSID bit updated. MERR
" | ILCMD bit reset. IWA

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Bits Updated

00110 _
and T/R bit equals 1

Status Word BCR bit and
suppress status transmit.

DPB bit toggles.

RTRT bit reset.
(All error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt

Received Message Received Command Buffer Msg Info Word | Options
Control Word

INHIBIT TERMINAL Default response: Reset Normal CS update:

FLAG BIT (MC6): Message Error (ME) status DBAC bit reset. | BUSID bit updated.

Mode code command | then transmit Status Word. BCAST bit MERR bit reset. IWA

with mode code If broadcast, set the updated. ILCMD bit reset. IBR

The device automatically sets the TF Inhibit bit in the BIT Word register at address 0x0013. While the TF inhibit bit
is set, the device disregards assertion of the Terminal Flag (TF) bit in the 1553 Status Bits register (0x0006) and
only transmits status with the Terminal Flag status bit reset.
Once the Terminal Flag has been inhibited, it can be reactivated by an “Override Inhibit Terminal Flag” MC7
or “Reset Remote Terminal” MC8 mode command, by software reset (asserting the SRST bit in Configuration
Register 1) or by asserting the MR master reset input pin.

MC6 EXCEPTIONS:

OR

Invalid command word.

No terminal response,
the message is ignored.

No Message Info

contiguous data word

(ME) status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINV bit in Config. | (mode code is undefined

Register 1 equals 1 *** | when T/R bit equals 0)

T/R bit equals 0 Respond “In form”: Reset Normal CS update:

AND Message Error (ME) status. DBAC bit set. BUSID bit updated.

UMCINYV bit in Config. | If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table | set the BCR status bit and DPB bit toggles. | RTRT bit reset.

bit equals 0 * suppress status response. (Other error bits reset.)

T/R bit equals 0 Set Message Error (ME) .

AND status. If not broadcast, DBAC bit set. :\hg\?ﬂg tt))ilttsS:tt. ILCMD
UMCINYV bit in Config. | transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. "

; . (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit set.
word is followed by a Set the Message Error BCAST bit reset BUSID bit updated. MERR
" | ILCMD bit reset. IWA

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Bits Updated

with mode code 00111
and T/R bit equals 1

Status Word BCR bit and
suppress status transmit.

DPB bit toggles.

RTRT bit reset.
(All error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt

Received Message Received Command c Buffer Msg Info Word | Options
ontrol Word

OVERRIDE INHIBIT Default response: Reset Normal CS update:

TERMINAL FLAG BIT | Message Error (ME) status DBAC bit reset. | BUSID bit updated.

(MC7): then transmit Status Word. BCAST bit MERR bit reset. IWA

Mode code command | If broadcast, set the updated. ILCMD bit reset. IBR

The device automatically resets the TF Inhibit bit in the BIT Word register at address 0x0013. While the TF inhibit
bit is reset, the device transmits status with the Terminal Flag status bit set if the Terminal Flag (TF) bit is asserted
in the 1553 Status Bits register (0x0006).

MC7 EXCEPTIONS:

Invalid command word.
OR

No terminal response,
the message is ignored.

No Message Info

contiguous data word

(ME) status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINV bit in Config. | (mode code is undefined

Register 1 equals 1 *** | when T/R bit equals 0)

T/R bit equals 0 Respond “In form”: Reset Normal CS update:

AND Message Error (ME) status. DBAC bit set. BUSID bit updated.

UMCINYV bit in Config. [ If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table [ set the BCR status bit and DPB bit toggles. | RTRT bit reset.

bit equals 0 * suppress status response. (Other error bits reset.)

T/R bit equals 0 Set Message Error (ME) .

AND status. If not broadcast, DBAC bit set. :\;g\?ﬂg t?ilttsseett. ILCMD
UMCINYV bit in Config. [ transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. o

; - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit set.
word is followed by a Set the Message Error BCAST bit reset BUSID bit updated. MERR
" | ILCMD bit reset. IWA

* Command is illegal but terminal is not using “illegal command detection” (in form response).

** Command is illegal and terminal is using “illegal command detection”

*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Bits Updated

01000 _
and T/R bit equals 1

transmit Status Word.

DPB bit toggles.

RTRT bit reset.
(All error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt

Received Message Received Command Buffer Msg Info Word | Options
Control Word

RESET REMOTE Normal CS update:

TERMINAL (MCS8): Default response: Reset DBAC bit reset. | BUSID bit updated.

Mode code command | Message Error (ME) BCAST bit MERR bit reset. IWA

with mode code status. If not broadcast, updated. ILCMD bit reset. IBR

After Status transmission, the device automatically resets the status Message Error (ME) Busy and Broadcast
Command received (BCR) bits in its internal status register. The BIT Word at shared RAM address is reset to
0x0000. If either transmitter was shutdown, the shutdown condition is overridden. If the Terminal Flag (TF) status
bit was inhibited, the inhibit is reset.
This command does not reset any of the host-programmed registers that configure the terminal for operation. To
complete the terminal reset process, the host must assert either MR hardware master reset (with or without auto-
initialization) or assert the SRST bit in Configuration Register 1 to execute software reset. See following section
entitled Reset and Initialization for additional details. Because MC8 requires host interaction, most applications
will probably utilize the IWA interrupt to alert the host when received.

MC8 EXCEPTIONS:

OR

Invalid command word.

No terminal response,
the message is ignored.

No Message Info

contiguous data word

(ME) status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINV bit in Config. | (mode code is undefined

Register 1 equals 1 *** | when T/R bit equals 0)

T/R bit equals 0 Respond “In form”: Reset Normal CS update:

AND Message Error (ME) status. DBAC bit set. BUSID bit updated.

UMCINYV bit in Config. [ If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table [ set the BCR status bit and DPB bit toggles. | RTRT bit reset.

bit equals 0 * suppress status response. (Other error bits reset.)

T/R bit equals 0 Set Message Error (ME) .

AND status. If not broadcast, DBAC bit set. :\;g\?ﬂg t?ilttsseett. ILCMD
UMCINYV bit in Config. [ transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. o

. - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. GAPERR. bit set.
word is followed by a Set the Message Error BCAST bit reset BUSID bit updated. MERR
" | ILCMD bit reset. IWA

* Command is illegal but terminal is not using “illegal command detection” (in form response).

** Command is illegal and terminal is using “illegal command detection”

*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Bits Updated

contiguous data word

(ME) status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command c Buffer Msg Info Word | Options
ontrol Word

RESERVED MODE The reserved mode code
CODES MC9 - MC15: | commands do not have
Mode code command | defined terminal actions.
with mode codes Host must initialize device
01001 through 01111 [ to respond using either of
and T/R bit equals 1 the two following methods:

RT is not using “illegal DBAC bit set. Normal CS update: IWA
The mode code’s bit command detection.” BCAST bit BUSID bit reset.
in lllegalization Table Respond “in form”: Reset updated. MERR bit reset.
equals 0 * Message Error (ME) status DPB bit toggles. | ILCMD bit reset.

and transmit Status Word. RTRT bit reset.

(All error bits reset.)

OR OR
The mode code’s bit RT is using “illegal DBAC bit set. ILCMD bit set. ILCMD
in lllegalization Table command detection”and BCAST bit BUSID bit updated. IWA
equals 1 ** mode code is illegalized. updated. MERR bit set.

Set Message Error (ME) DPB bit toggles. | RTRT bit reset.

status and transmit Status (Other error bits reset.)

Word.
MC9 - MC15
EXCEPTIONS:
Invalid command word. | No terminal response,
OR the message is ignored. No Message Info
T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINV bit in Config. | (mode code is undefined
Register 1 equals 1 *** | when T/R bit equals 0)
T/R bit equals 0 Respond “In form”: Reset Normal CS update:
AND Message Error (ME) status. DBAC bit set. BUSID bit updated.
UMCINYV bit in Config. [ If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table | set the BCR status bit and DPB bit toggles. | RTRT bit reset.
bit equals 0 * suppress status response. (Other error bits reset.)
T/R bit equals 0 Set Message Error (ME) .
AND status. If not broadcast, DBAC bit set. :\;g\?ﬂg t?ilttsseett. ILCMD
UMCINYV bit in Config. [ transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. o

. - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit set.
word is followed by a Set the Message Error BCAST bit reset BUSID bit updated. MERR
" | ILCMD bit reset. IWA

* Command is illegal but terminal is not using “illegal command detection” (in form response).

** Command is illegal and terminal is using “illegal command detection”

*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Circumstances for Terminal Response to altgel;?:?i:tti?' Bits Updated in Data | Interrupt
Received Message Received Command c Buffer Msg Info Word | Options
ontrol Word

Default CS response:

Reset Message Error (ME)
TRANSMIT VECTOR | and BCR status bits. then Normal CS update:
WORD (MC16): transmit Status Word DBAC bit reset BUSID bit updated.
Mode code command | followed by the data word . . | MERR bit reset.

. . . . BCAST bit reset. . IWA

with mode code stored in the assigned index or DPB bit toggles ILCMD bit reset.
10000 _ ping-pong data buffer (or in " | RTRT bit reset.
and T/R bit equals 1 Descriptor Word 4 for SMCP (All error bits reset.)

Simplified Mode Command

Processing).
MC16 EXCEPTIONS:

: MERR bit set.
Broadcast address No Status Word transmit. ggﬁg.? githZt BUSID bit updated. MERR
RT31 (broadcast not Set the Message Error DPB toggles ' ILCMD bit reset. IWA
allowed) (ME) and BCR status bits. ' RTRT bit reset. IBR
(Other error bits reset.)

Invalid command word. | No terminal response,
OR the message is ignored. No Message Info
T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINV bit in Config. | (mode code is undefined
Register 1 equals 1 *** | when T/R bit equals 0)
T/R bit equals 0 Respond “In form”: Reset Normal CS update:
AND Message Error (ME) status. DBAC bit set. BUSID bit updated.
UMCINYV bit in Config. | If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table | set the BCR status bit and DPB bit toggles. | RTRT bit reset.
bit equals 0 * suppress status response. (Other error bits reset.)
T/R bit equals 0 Set Message Error (ME) .
AND status. If not broadcast, DBAC bit set. :\hg\?ﬂg tt))ilttsS:tt. ILCMD
UMCINYV bit in Config. | transmit Status Word. BCAST bit . '

: BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. "

: - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
No Status Word transmit. . WCTERR bit set.
Mode_ code command Set the Message Error DBAC b|t_set. BUSID bit updated. MERR
word is followed by a : BCAST bit reset. . IWA
contiguous data word (ME) status bit. If broadcast, DPB bit toggles ILCMD bit reset. IBR
set the BCR status bit. " | RTRT bit reset.
(Other error bits reset.)

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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with mode code
10001 _
and T/R bit equals 0

Status Word. If broadcast,
set BCR status bit and
suppress Status response.

DPB bit toggles.

ILCMD bit reset.
RTRT bit reset.
(All error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word
SYNCHRONIZE WITH | Default response: Reset Normal CS update:
DATA WORD (MC17): | Message Error (ME) . BUSID bit updated.
Mode code command | status. and transmit DBAC bit reset. MERR bit reset
) BCAST bit reset. i IWA

Device stores received data word in the assigned ping-pong or index data buffer (or in Descriptor Word 4 for
SMCP Simplified Mode Command Processing). Configuration Register 2 MCOPT2 and MCOPT3 bits allow
automatic Time-Tag count loading using the data word received. If MCOPT2 equals 1, the received data word

is automatically loaded to the Time-Tag counter if the low order bit of the received data word (bit 0) equals 0. If
MCOPT3 equals 1, the received data word is automatically loaded to the Time-Tag counter if the low order bit of
the received data word (bit 0) equals 1. If both bits are set, the received data word is unconditionally loaded into
the Time-Tag counter. For non-broadcast commands, counter load occurs before status word transmission.

MC17 EXCEPTIONS:

Invalid command word.
OR

No terminal response,
the message is ignored.

No Message Info

(bad data word)

BCR status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

T/R bit equals 1 and No Status Word change. No Change Word is written None
UMCINV bit in Config. | (mode code is undefined
Register 1 equals 1 *** | when T/R bit equals 1)
T/R bit equals 1 Respond “In form”: Reset Normal CS update:
AND Message Error (ME) status. DBAC bit set. BUSID bit updated.
UMCINYV bit in Config. | If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table | set the BCR status bit and DPB bit toggles. | RTRT bit reset.
bit equals 0 * suppress status response. (Other error bits reset.)
T/R bit equals 1 No Status Word transmit. . ILCMD bit set.
AND DBAC bit set. .
UMCINV bit in Config Set the Message Error BCAST bit MERR bit set. ILCMD
: " | (ME) status bit. BUSID bit updated. IWA
Register 1 equals 0. updated. .
The lllegalization Table If broadcast, set the DPB bit togales RTRT bit reset. IBR
. 9 - BCR status bit. ggles. (Other error bits reset.)
bit equals 1
MERR bit set.
Mode code command | No Status Word transmit. . WCTERR bit set.
word not followed by a | Set the Message Error DBAC b|t_set. BUSID bit updated. MERR
. : BCAST bit reset. . IWA
contiguous data word | (ME) status bit. If broadcast, DPB bit togales ILCMD bit reset. IBR
(missing data word) set the BCR status bit. 991€S- | RTRT bit reset.
(Other error bits reset.)
. MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. IWDERR bit set.
word followed by data | Set the Message Error . . MERR
: : BCAST bit BUSID bit updated.
word with Manchester | (ME) status bit. undated ILCMD bit reset IWA
encoding or parity error | If broadcast, set the P ) ' IBR

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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with mode code
10010 _
and T/R bit equals 1

command word (assuming it
was not a “Transmit Status” or
a “Transmit Last Command”
mode command.

DPB bit toggles.

ILCMD bit reset.
RTRT bit reset.
(All error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word
Default response: Status
TRANSMIT LAST gtgtoutsu\b)\?o%e?rb aniﬂzml:evious Normal CS update:
COMMAND (MC18): : P : BUSID bit updated.
Mode code command command, with data word DBAC bit reset. MERR bit reset
containing the last valid BCAST bit reset. i IWA

Transmitted data word is

automatically provided from an internal register, and
pong buffer (or to Descriptor Word 4 for SMCP Simplified Mode Command Pr

ocessing)

is copied to assigned index or ping-

MC18 EXCEPTIONS:

set the BCR status bit.

RTRT bit reset.
(Other error bits reset.)

| DBAC bitset. | MERR bit set.
Broadcast address No Status Word transmit. BCAST bit set BUSID bit updated. MERR
RT31 (broadcast not Set the Message Error DPB toggles ' ILCMD bit reset. IWA
allowed) (ME) and BCR status bits. ' RTRT bit reset. IBR

(Other error bits reset.)

Invalid command word. | No terminal response,
OR the message is ignored. No Message Info
T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINYV bit in Config. | (mode code is undefined
Register 1 equals 1 *** | when T/R bit equals 0)
T/R bit equals 0 Respond “In form”: Reset Normal CS update:
AND Message Error (ME) status. DBAC bit set. BUSID bit updated.
UMCINYV bit in Config. | If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table | set the BCR status bit and DPB bit toggles. | RTRT bit reset.
bit equals 0 * suppress status response. (Other error bits reset.)
T/R bit equals 0 Set Message Error (ME) .
AND status. If not broadcast, DBAC bit set. :\IiEEQAF[{) tt))ilttssstt ILCMD
UMCINV bit in Config. [ transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. i

. - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
No Status Word transmit. . WCTERR bit set.
Mode. code command Set the Message Error DBAC b|t'set. BUSID bit updated. MERR
word is followed by @ |\ 1oy iats bt If broadcast, | SoAS | PILTESEL 1y aviD bit reset IWA
contiguous data word ) ’ DPB bit toggles. ) IBR

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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with mode code
10011 _
and T/R bit equals 1

either BIT Word Register or
Alternate BIT Word Register,
depending on Configuration
Reg. 2 option bit ALTBITW.

DPB bit toggles.

ILCMD bit reset.
RTRT bit reset.
(All error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word
Default response: Reset
TRANSMIT BIT WORD | Message Error (ME) and Normal CS update:
BCR status bits. then .
(MC19): . . BUSID bit reset.
Mode code command transmit Status Word DBAC bit reset. MERR bit reset
followed by data word from BCAST bit reset. i IWA

Transmitted data word is automatically copied to the assigned index or ping-pong buffer (or to Descriptor Word 4
for SMCP Simplified Mode Command Processing)

MC19 EXCEPTIONS:

set the BCR status bit.

RTRT bit reset.
(Other error bits reset.)

| DBAC bitset. | MERR bit set.
Broadcast address No Status Word transmit. BCAST bit set BUSID bit updated. MERR
RT31 (broadcast not Set the Message Error DPB toggles ' ILCMD bit reset. IWA
allowed) (ME) and BCR status bits. ' RTRT bit reset. IBR

(Other error bits reset.)

Invalid command word. | No terminal response,
OR the message is ignored. No Message Info
T/R bit equals 0 and No Status Word change. No Change Word is written None
UMCINYV bit in Config. | (mode code is undefined
Register 1 equals 1 *** | when T/R bit equals 0)
T/R bit equals 0 Respond “In form”: Reset Normal CS update:
AND Message Error (ME) status. DBAC bit set. BUSID bit updated.
UMCINYV bit in Config. | If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
The lllegalization Table | set the BCR status bit and DPB bit toggles. | RTRT bit reset.
bit equals 0 * suppress status response. (Other error bits reset.)
T/R bit equals 0 Set Message Error (ME) .
AND status. If not broadcast, DBAC bit set. :\IiEEQAF[{) tt))ilttssstt ILCMD
UMCINV bit in Config. [ transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. i

. - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
No Status Word transmit. . WCTERR bit set.
Mode. code command Set the Message Error DBAC b|t'set. BUSID bit updated. MERR
word is followed by @ |\ 1oy iats bt If broadcast, | SoAS | PILTESEL 1y aviD bit reset IWA
contiguous data word ) ’ DPB bit toggles. ) IBR

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word

Default response: Reset

Message Error (ME)
SELECTED status. and transmit Normal CS update:
TRANSMITTER Status Word. If broadcast BUSID bit updated
SHUTDOWN (MC20): set BCR stat.us bit and ’ DBAC bit reset, MERR bit repset .
Mode code command BCAST bit reset. i IWA

ILCMD bit reset.
RTRT bit reset.
(All error bits reset.)

suppress Status response.
This command is intended
for use in 1553 systems
with more than one dual
redundant bus.

with mode code
10100 _
and T/R bit equals 0

DPB bit toggles.

After Status Word transmission, the device stores received data word in the assigned index or ping-pong buffer
(or in Descriptor Word 4 if SMCP Simplified Mode Command Processing applies).

If the MCOPT4 bit in Configuration Register 2 equals 0, the received data word is compared to the value in the
Bus Select Register corresponding to the inactive bus. For example, if the command is received on Bus A, the
comparison uses the Bus B Select Register value. If the compared values match, the device automatically shuts
down either transmit and receive or transmit only for the inactive bus, depending on the state of the SDSEL bit
in Configuration Register 2. (See description of SDSEL and MCOPT4 bits in Configuration Register 2 for further
information. When a bus transmitter (or transmitter and receiver) is shut down by this mode command, bus status
is reflected by assertion of a TXASD or TXBSD bit in the Built-In Test Register at register address 0x0014. If
SDSEL equals logic 0, an RXASD or RXBSD bit will also be asserted. See Built-In Test Register description for
further information.

If MCOPT4 bit in Configuration Register 2 equals 0, the IWA interrupt is typically used to alert the host when an
MC20 command is received. The host must evaluate whether the received mode data word matches the bus
selection criteria. If bus selection criteria is met, the host fulfills bus shutdown command using one of two options:

1. set the bus shutdown bit INHBUSA or INHBUSB for the inactive bus in Configuration Register 1 to inhibit both
transmit and receive,

OR

2. assert the transmit shutdown input pin TXINHA or TXINHB for the inactive bus to inhibit only transmit. The
inactive bus receiver is still active and all valid commands are heeded without transmit. This option is rarely
applied.

Once shutdown, the inactive bus transmitter (or transmitter and receiver) can only be reactivated by an “Override
Transmitter Shutdown” MC5 or MC21 or “Reset Remote Terminal” MC8 mode code command, or by software
reset (by setting the SRST bit in Configuration Register 1) or by hardware reset initiated by asserting the MR
master reset input pin.

MC20 EXCEPTIONS:

Invalid command word.
OR

T/R bit equals 1 and
UMCINYV bit in Config.
Register 1 equals 1 ***

No terminal response,
the message is ignored.
No Status Word change.
(mode code is undefined
when T/R bit equals 1)

No Change

No Message Info
Word is written

None
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(bad data word)

set the BCR status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt

Received Message Received Command c Buffer Msg Info Word | Options
ontrol Word

T/R bit equals 1 Respond “In form”: Reset Normal CS update:

AND Message Error (ME) status. DBAC bit set. BUSID bit updated.

UMCINYV bit in Config. | If not broadcast, transmit BCAST bit MERR bit reset. IWA

Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR

The lllegalization Table | set the BCR status bit and DPB bit toggles. | RTRT bit reset.

bit equals 0 * suppress status response. (Other error bits reset.)

T/R bit equals 1 Set Message Error (ME) .

AND status. If not broadcast, DBAC bit set. :\hCE:II\QARD l?ilttss;t' ILCMD

UMCINYV bit in Config. | transmit Status Word. BCAST bit . )

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. .

. o (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit updated. MERR
word not followed by a | Set the Message Error BCAST bit BUSID bit updated. WA
contiguous data word (ME) status bit. If broadcast, updated. ILCMD bit reset. IBR
(missing data word) set the BCR status bit. DPB bit toggles. | RTRT bit reset.
(Other error bits reset.)
Mode code command . . MERR bit s_et.
word followed by data No Status Word transmit. DBAC b|t_set. IWDERR_ bit set. MERR
word with Manchester Set the Messgge Error BCAST bit BUSID bllt updated. WA
: . (ME) status bit. If broadcast, updated. ILCMD bit reset.
encoding or parity error IBR

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.

Downloaded from AFFOW.Com.

HOLT INTEGRATED CIRCUITS

142



http://www.arrow.com

HI-6120, HI-6121

Bits Updated

Mode code command
with mode code
10101

Status Word. If broadcast,
set the BCR status bit and
suppress Status response.

DPB bit toggles.

ILCMD bit reset.
RTRT bit reset.
(All error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt

Received Message Received Command P Buffer Msg Info Word | Options
Control Word

OVERRIDE

SELECTED Default response: Reset Normal CS update:

TRANSMITTER Message Error (ME) DBAC bit reset BUSID bit updated.

SHUTDOWN (MC21): | status. and transmit BCAST bit reset. MERR bit reset. WA

and T/R bit equals 0

After Status Word transmission, the device stores received data word in the assigned index or ping-pong buffer
(or in Descriptor Word 4 if SMCP Simplified Mode Command Processing applies).

If the MCOPT4 bit in Configuration Register 2 equals 0, the received data word is compared to the value in

the Bus Select Register corresponding to the inactive bus. For example, if the command is received on Bus A,
the comparison uses the Bus B Select Register value. If the compared values match, the device automatically
re-enables transmit and receive for the inactive bus, regardless of the state of the SDSEL bit in Configuration
Register 2. The device affirms fully reenabled bus status by resetting all four TXASD, TXBSD, RXASD and/

or RXBSD bits in the Built-In Test Register at register address 0x0014. Note: If the TXINHA or TXINHB input
pins are asserted, the device cannot override the resulting hardware transmit inhibit for the affected bus. In this
case, the corresponding TXASD and/or TXBSD bits remain high. See Built-In Test Register description for further
information.

If MCOPT4 bit in Configuration Register 2 equals 0, the IWA interrupt is typically used to alert the host when an
MC21 command is received. The host must evaluate whether the received mode data word matches the bus
selection criteria. If bus selection criteria is met, the host fulfills the “override shutdown” command using one of
two options:

1. reset the bus shutdown bit INHBUSA or INHBUSB for the inactive bus in Configuration Register 1 to reenable
both transmit and receive, if the host used this bit to shut down transmit and receive for an earlier MC4 or MC20
command. (Resetting this shutdown bit does not restore bus transmit capability if a TXINHA or TXINHB input

pin is asserted.)
OR

2. reset the transmit shutdown input pin TXINHA or TXINHB for the inactive bus to re-enable transmit if the host
used this pin to shut down transmit only for an earlier MC4 or MC20 command.

MC21 EXCEPTIONS:

OR

Invalid command word.

No terminal response,
the message is ignored.

No Message Info

The lllegalization Table
bit equals 0 *

set the BCR status bit and
suppress status response.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

T/R bit equals 1 and No Status Word change. No Change Word is written None
UMCINYV bit in Config. | (mode code is undefined

Register 1 equals 1 *** | when T/R bit equals 1)

T/R bit equals 1 Respond “In form”: Reset Normal CS update:

AND Message Error (ME) status. DBAC bit set. BUSID bit updated.

UMCINYV bit in Config. | If not broadcast, transmit BCAST bit MERR bit reset. IWA
Register 1 equals 0. Status Word. If broadcast, updated. ILCMD bit reset. IBR
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(bad data word)

set the BCR status bit.

DPB bit toggles.

RTRT bit reset.
(Other error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt

Received Message Received Command P Buffer Msg Info Word | Options
Control Word

T/R bit equals 1 Set Message Error (ME) .

AND status. If not broadcast, DBAC bit set. :\IiEEQAF[{) tt))ilttSS:tt' ILCMD

UMCINYV bit in Config. | transmit Status Word. BCAST bit . '

. BUSID bit updated. IWA
Register 1 equals 0. If broadcast, also set updated. RTRT bit reset IBR
The lllegalization Table | Status Word BCR bit and DPB bit toggles. o

. - (Other error bits reset.)
bit equals 1 suppress Status response.
MERR bit set.
Mode code command | No Status Word transmit. DBAC bit set. WCTERR bit set. MERR
word not followed by a | Set the Message Error BCAST bit BUSID bit updated. WA
contiguous data word | (ME) status bit. If broadcast, updated. ILCMD bit reset. IBR
(missing data word) set the BCR status bit. DPB bit toggles. | RTRT bit reset.
(Other error bits reset.)
Mode code command MERR bit set.
word followed by data No Status Word transmit. DBAC bit set. IWDERR bit set. MERR
word with Mancﬁester Set the Message Error BCAST bit BUSID bit updated. WA
. . (ME) status bit. If broadcast, updated. ILCMD bit reset.
encoding or parity error IBR

* Command is illegal but terminal is not using “illegal command detection” (in form response).
** Command is illegal and terminal is using “illegal command detection”
*** Undefined mode command rendered invalid by UMCINV option bit. Command’s bit in lllegalization Table is “don’t care”.
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(missing data word)

BCR status bit.

DPB bit toggles.

reset.
(Other error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command Buffer Msg Info Word | Options
Control Word
RESERVED MODE The reserved mode code
CODES MC22 - MC31: | commands do not have
Mode code defined actions.
commands Host must initialize device
having mode codes to respond using either of
10110 through 11111 | the two following methods:
Mode code is illegalized. DBAC bit set. ILCMD bit set. ILCMD
The mode code’s bit Set Message Error (ME) BCAST bit reset. | MERR bit set. IWA
in lllegalization Table status and transmit Status DPB bit toggles. | BUSID bit updated.
equals 1 ** Word. If T/R bit equals 1, RTRT bit reset.
(RT is using “illegal suppress data word (Other error bits reset.)
command detection”) transmission.
OR OR
The mode code’s bit If T/R bit equals 1, DBAC bit set. Normal CS update: IWA
in lllegalization Table Reset Message Error (ME) BCAST bit reset. | BUSID bit updated.
equals 0 * status. Transmit Status Word DPB bit toggles. | MERR bit reset.
(RT not using “illegal with contiguous data word read ILCMD bit reset.
command detection,” from assigned index or ping- RTRT bit reset.
respond “in form”) pong buffer (or from Descriptor (All error bits reset.)
Word 4 if the SMCP option
applies.)
If T/R bit equals 0, DBAC bit reset. | Normal CS update: IWA
Reset Message Error (ME) BCAST bit BUSID bit updated. IBR
status and transmit Status. If updated. MERR bit reset.
broadcast, also set BCR status | DPB bit toggles. | ILCMD bit reset.
and suppress Status transmit. RTRT bit reset
Device stores received data (All error bits reset.)
word in assigned index or ping-
pong buffer (or in Descriptor
Word 4 if SMCP Simplified
Mode Command Processing
applies).
MC22 - MC31
EXCEPTIONS:
No terminal response, the No Message Info
Invalid command word. | message is ignored. No Change ; - None
Word is written
No Status Word change.
= . . MERR bit set.
T/R bit equals 0 and No Status Word transmit. DBAC bit set. WCTERR bit set.
mode code command | Set the Message Error BCAST bit BUSID bit updated MERR
. : pdated.
word is not followed by | (ME) status bit. updated ILCMD. RTRT bits IWA
a contiguous data word | If broadcast, set the ) ’ IBR
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Bits Updated

(Other error bits reset.)

Circumstances for Terminal Response to in Descriptor Bits Updated in Data | Interrupt
Received Message Received Command P Buffer Msg Info Word | Options
Control Word

T/R bit equals 0 and . MERR bit set.
command word is ggﬁ:@“ﬁe\g’s‘:";@:‘;ﬁ“t' DBAC bitset. | IWDERR bit set. VERR
followed by data word 29 BCAST bit BUSID bit updated.

. (ME) status bit. . IWA
with Manchester or updated. ILCMD, RTRT bits

: If broadcast, set the . IBR

parity error (bad data BCR status bit DPB bit toggles. | reset.
word) ' (Other error bits reset.)

_ MERR, WCTERR bits
T/R bit equals 1 and . . set.
mode code command | No Status Word transmit, DBACbitset. | pusID bit updated. | MERR

. Set the Message Error BCAST bit reset. .
word is followed by a : . ILCMD, RTRT bits IWA
. (ME) status bit. DPB bit toggles.
contiguous data word reset.
(Other error bits reset.)

_ MERR bit set.
T/R bit equals 1 and No Status Word transmit. DBAC bit set. BUSID bit updated. MERR
mode code command | Set the Message Error BCAST bit set. ILCMD, RTRT bits IWA
is addressed to RT31 (ME) and BCR status bits. DPB bit toggles. | reset. IBR

* Command is illegal but terminal is not using “illegal command detection”
** Command is illegal and terminal is using “illegal command detection”
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17. ELECTRICAL

HI-6120, HI-6121
_____________________________________________________________________________________________________________________|
17.2. Recommended Operating

CHARACTERISTICS

17.1. Absolute Maximum Ratings

Supply voltage (V) -0.3Vto+5.0V
Logic input voltage range -0.3Vto+3.6V
Receiver differential voltage | 10 Vp-p

Power dissipation at 25°C 1.0W

Reflow Solder Temperature |260°C

Junction Temperature 175°C

Storage Temperature

-65°C to +150°C

17.3. DC Electrical Characteristics

Conditions

Operating Supply voltage
(Vo)

3.3VDC % 5%

Operating Temperature Range

Industrial
Extended

-40°C to +85°C
-55°C to +125°C

NOTE: Stresses above absolute maximum ratings or outside recom-
mended operating conditions may cause permanent damage to the
device. These are stress ratings only. Operation at the limits is not

recommended.

Vo = 3.3V, GND = 0V, T, = Operating Temperature Range (unless otherwise stated)

Limits
Parameters Symbol Test Conditions Unit
Min | Typ | Max

Operating Voltage Voo 3.15 3.3 3.45 V

locs Not Transmitting - 4 10 mA
Power Supply Current Continuous supply current
See Note 1 on next page while one bus transmits _

lec, @ 100% duty cycle, 70Q 720 | 760 mA

resistive load

PD, Not Transmitting - - 60 mwW
Power Dissipation
See Note 2 on next page PD Transmit one bus @ 100% _ 420 550 mw

2 duty cycle, 70Q resistive load

Input Voltage (HI) H Digital Inputs 70% - - oo
Input Voltage (LO) n Digital Inputs - - 30% Voo
Input Current (HI) Iy Digital Inputs - - 20 uA
Input Current (LO) I Digital Inputs -20 - - uA
Pull Up / Pull Down Current louo Digital Inputs and Data Bus - 275 - HA
Output Voltage (HI) Vou lour = -1.0mA, Digital outputs 90% - - oo
Output Voltage (LO) Vo lour = 1.0mA, Digital outputs - - 10% Voo
RECEIVER (Measured at Point “AD” in Figure 26 unless otherwise specified)
Input Resistance Ry Differential 20 - - kQ
Input Capacitance Cw Differential - - 5 pF
Common Mode Rejection Ratio CMRR 40 - - dB
Input Level Vi Differential - - 9 Vp-p
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Limits
Parameters Symbol Test Conditions Unit
Min | Typ | Max

Input Common Mode Voltage Vieu -5 - +5 V-pk
Threshold Voltage Detect Vi 1 MHz Sine Wave (Measured 1.15 B 20.0 Vp-p
(Direct-Coupled) No Detect Voo at Point “AD" in Figure 26) _ _ 0.28 Vp-p
Threshold Voltage Detect Vi 1 MHz Sine Wave (Measured 0.86 B 14.0 Vp-p
(Transformer-Coupled) No Detect Vo at Point “AT" in Figure 27) B _ 0.2 Vp-p
TRANSMITTER (Measured at Point “AD” in Figure 26 unless otherwise specified)

Direct Coupled Vour 35Q Load 6.6 - 9.0 Vp-p
Output Voltage 70Q Load (Measured at Point

Transformer Coupled Vour “AT* in Figure 27) 20.0 - 27.0 Vp-p
Output Noise Von Differential, inhibited - - 10.0 | mVp-p

Direct Coupled Vo 35Q Load -90 - 90 mV
Output Dynamic Offset Voltage 70Q Load (Measured at Point

Transformer Coupled Vo “AT* in Figure 27) -250 - 250 mV
Output Resistance Rour Differential, not transmitting 10 - - kQ
Output Capacitance Cour 1 MHz sine wave - - 15 pF

Note 1: In actual use, the highest practical transmit duty cycle is 96%, occurring when a Remote Terminal responds to a series
of 32 data word transmit commands (RT to BC) repeating with minimum intermessage gap of 4us (2us dead time) and typical RT
response delay of 5us.

Note 2: While one bus continuously transmits, the power delivered by the 3.3V power supply is 3.3V x 720mA typical = 2.4W. Of
this, 420mW is dissipated in the device, the remainder in the load.

17.4. AC Electrical Characteristics — HI-6121 Host Bus Interface Timing

Vg, = 3.3V, GND =0V, T, = Operating Temperature Range (unless otherwise stated)

Limits
Parameters Symbol Units
Min Typ Max
HI-6121 INTERFACE TIMING (SPI Host Bus Interface)
SCK clock Period tove 50 - - ns
E set-up time to first SCK rising edge toes 25 - - ns
CE hold time after last SCK rising edge toen 25 - - ns
E inactive between SPI instructions tepn 100 - - ns
SPI S| Data set-up time to SCK rising edge tos 10 - - ns
SPI Sl Data hold time after SCK rising edge ton 10 - - ns
SO valid after SCK falling edge thy - - 20 ns
SO high-impedance after CE inactive tons - - 75 ns
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SERIAL INPUT TIMING DIAGRAM

tePH —» -

teve }" toen
le— tces Jf/ |
= I~

ff X XK X

SCLK _/_

Si

SERIAL OUTPUT TIMING DIAGRAM

tePH —» -

/7
o TN\

. T s =
s XX X

| Hi Impedance

Figure 21. HI-6121 Host Bus Interface Timing Diagram

17.5. AC Electrical Characteristics — HI-6120 Host Bus Interface Timing

Limits
Parameters Symbol Units
Min Typ Max
HI-6120 INTERFACE TIMING (Parallel Host Bus Interface)
Write cycle tr 55 - - ns
Read/Write inactive time tact 25 - - ns
Non-sequential read time tusk 110 - - ns
8-bit sequential read time tore 55 - - ns
16-bit sequential read time teris 65 - - ns
Wait assertion time tuas 20 - - ns
Wait time ty - - 130 ns
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HOST WRITE IN DUAL-BYTE MODE (8-BIT BUS WIDTH)
using BTYPE = 1 (“Intel Style” - OE Output Enable and WE Write Enable)
showing 2 bytes written for a single 16-bit word

A15:1 X ADDRESS X

—» | L\

E N—
«— N _pg—— OEOrWE
WE N T o e
_____ Read or Write
WAIT
D7:0 X BYTE 0 X X BYTE 1 X X

All timing intervals equal 0 ns MIN unless otherwise indicated.

HOST WRITE IN WORD MODE (16-BIT BUS WIDTH)
using BTYPE = 1 ("Intel Style” - OE Output Enable and WE Write Enable)

showing a one-word write cycle. Successive writes to sequential addresses have same timing.

o e S
A15:1 X ADDRESS X X
oS q <« > F \
OE Jr - tINACT -
— —><—ﬁorlm
WE I — for he mext
_____ Read or Write
WAIT
D15:0 X WORD X X
_»

All timing intervals equal 0 ns MIN unless otherwise indicated.

Figure 22. Register and RAM Write Operations for BTYPE = 1
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HOST WRITE IN DUAL-BYTE MODE (8-BIT BUS WIDTH)
using BTYPE = 0 ("Motorola Style” - Single Read/Write Strobe STR and R/W Direction Select)

showing 2 bytes written for a single 16-bit word

INEEID ADDRESS X
—» | —»| le—

AOTE __\ > [« N\

o5 A~ > A

<_

R/W 3}\ < > A L > N

IR —— twR —ﬁd—hNACTg@— twr —Pf— tINACTq 4—fSTI§hassertion

r next
..... F?eadeore\erite

WAIT

D7:0 X BYTE 0 X X BYTE 1 X X

All timing intervals equal 0 ns MIN unless otherwise indicated.

HOST WRITE IN WORD MODE (16-BIT BUS WIDTH)
using BTYPE = 0 ("Motorola Style” - Single Read/Write Strobe STR and R/W Direction Select)

showing a one-word write cycle. Successive writes to sequential addresses have same timing.

> | —» [
A15:1 X ADDRESS XX
s =
RIW P > A N
STR | e R —qW—
WAIT ___
D15:0 X WORD X X
> |

All timing intervals equal 0 ns MIN unless otherwise indicated.

STR assertion
for the next
Read or Write

Figure 23. Register and RAM Write Operations for BTYPE =0
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HOST READ IN DUAL-BYTE MODE (8-BIT BUS WIDTH)
using BTYPE = 1 (’Intel Style” - OE Output Enable and WE Write Enable)

showing 2 bytes read for a single 16-bit word

ADDRESS
< —»)
—j <«
TN e > e\
<_
4— NACT —p4——— WE or OE
e T L for the next
Write or Read
twas —b_/k— —»\ >
E— tw >
/——\
High-Z BYTE 0/ Highz BYTE 1) Tighz

All timing intervals equal 0 ns MIN unless otherwise indicated.

After first byte is read, prefetch allows faster access times for successive reads, as long as addresses are sequential.

WAIT is always asserted during the first read cycle, is never asserted for successive read cycles to sequential adresses.
This allows default host bus configuration for the HI-6120 chip select to match the timing characteristics of the faster
successive cycles, while the slower initial cycle is handled on a WAIT-controlled exception basis. WAIT can be optionally inverted.

A15:1

=
m w

m

WAIT

D15:0

HOST READ IN WORD MODE (16-BIT BUS WIDTH)
using BTYPE = 1 (’Intel Style” - OE Output Enable and WE Write Enable)

showing two successive words read from sequential addresses

—» |«
X ADDRESS *« ADDRESS + 1 *«
—»> —»>

N | f\ >\

<_

<4— {INACT —p¢——— WE or OE
Write or Read

tas | fa— 3\ e —»! [

«— tw — 3

VAEYY =N
High-Z WORD —igh-7 WORD )—Highz

All timing intervals equal 0 ns MIN unless otherwise indicated.

After first word is read, prefetch allows faster access times for successive reads, as long as addresses are sequential.

WAIT is always asserted during the first read cycle, is never asserted for successive read cycles to sequential adresses.
This allows default host bus configuration for the HI-6120 chip select to match the timing characteristics of the faster
successive cycles, while the slower initial cycle is handled on a WAIT-controlled exception basis. WAIT can be optionally inverted.
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HOST READ IN DUAL-BYTE MODE (8-BIT BUS WIDTH)
using BTYPE = 0 ("Motorola Style” - Single Read/Write Strobe STR and R/W Direction Select)

showing 2 bytes read for a single 16-bit word

A15:1 ADDRESS
<« —p
A0 B N
<_
o W > A~ N\
R/W J‘/ = .
tiNACT
STR \e— tNSR ﬂCtINACT$t tsrs jm—ﬁ assertion
for the next
Read or Write
twas —» )\ >
WAIT _tws—b fa o
« —p
D7:0 High-Z BYTE 0/ Highz BYTE 1) —Tighz

All timing intervals equal 0 ns MIN unless otherwise indicated.

After first byte is read, prefetch allows faster access times for successive reads, as long as read addresses are sequential.

WAIT is always asserted during the first read cycle, is never asserted for successive read cycles to sequential adresses.
This allows default host bus configuration for the HI-6120 chip select to match the timing characteristics of the faster
successive cycles, while the slower initial cycle is handled on a WAIT-controlled exception basis. WAIT can be optionally inverted.

HOST READ IN WORD MODE (16-BIT BUS WIDTH)
using BTYPE = 0 ("Motorola Style” - Single Read/Write Strobe STR and R/W Direction Select)

showing two successive words read from sequential addresses

—» |
A15:1 X ADDRESS )I(« ADDRESS + 1 )I(«
> >
R/W J‘/ - —
tINACT
STR | INSR —”qu STR assertion
for the next
Read or Write
WAIT e b fe <\ Hel
P I tw — >
/——\
D15:0 Aigh-Z WORD /High-z WORD /—igh-z

All timing intervals equal 0 ns MIN unless otherwise indicated.

After first word is read, prefetch allows faster access times for successive reads, as long as read addresses are sequential.

WAIT is always asserted during the first read cycle, is never asserted for successive read cycles to sequential adresses.
This allows default host bus configuration for the HI-6120 chip select to match the timing characteristics of the faster
successive cycles, while the slower initial cycle is handled on a WAIT-controlled exception basis. WAIT can be optionally inverted.

Figure 25. Register and RAM Read Operations for BTYPE =0
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18. MIL-STD-1553 BUS INTERFACE

TRANSMITTER 125
BUSA/B ,ﬂ
Tx Data from —
Manchester —» _|_——% % 35Q [:] Point “AD”
Encoder =
BUSA/B
Isolation 55Q
TXINHA/B >—| Transformer
251 RECEIVER
55Q
C e
. Rx Data to
Point “AD” 35Q — L — Manchester
o — = Decoder
550 Isolation
Transformer
Figure 26. MIL-STD-1553 Direct Coupled Test Circuits
Point
TRANSMITTER 125 “AT” 114 52.5Q
BUSA/B /| (.75 Zo)
Tx Data from 1 °
Manchester ——» — 35Q (.5 Zo)
Encoder = °
B B
USA/ Isolation Coupling 52.50
TXINHA/B >—| Transformer Transformer (.75 Zo)
Point
52.50 141 “AT” 251 RECEIVER
(.75 Zo)
C e d
Rx Data to
35Q (.5 Zo) — — Manchester
o — - Decoder
52.5Q Coupling Isolation
(.75 Zo) Transformer Transformer

Figure 27. MIL-STD-1553 Transformer Coupled Test Circuits
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19. RECOMMENDED TRANSFORMERS

The HI-6120 and HI-6121 integrated transceivers have been characterized for compliance with the electrical require-
ments of MIL-STD-1553 when used with the following transformers. Holt recommends the Premier Magnetics parts as
offering the best combination of electrical performance, low cost and small footprint.

Manufacturer Part Number | Application Turns Ratio(s) Dimensions

Premier Magnetics | PM-DB2702 | Stub coupling 1:1.4 0.625 x 0.625 x 0.250 inches
Premier Magnetics | PM-DB2791S Isolation 1:2.5 0.4 x 0.4 x 0.185 inches
Premier Magnetics | PM-DB2762 Isolation Dual core stacked 1:2.5 0.4 x 0.4 x 0.320 inches
Premier Magnetics | PM-DB2776 Isolation Dual core 1:2.5 0.675x 0.4 x 0.185 inches

20. THERMAL CHARACTERISTICS

Junction Temp, T, (°C)

Part Number Package Style Condition eia (°C/W)
T,=25°C |T,=85C (T,=125°C
HI-6120PQx 100-pin PQFP | Mounted on 52.7 56 116 156
circuit board
. Mounted on
HI-6121PQx 52-pin PQFP 60.9 56 116 156

circuit board

Heat sink pad

unsoldered 31.1 41 101 141

HI-6121PCx 64-pin QFN
Heat sink pad

soldered 22.8 37 97 137
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21. ADDITIONAL PIN / PACKAGE CONFIGURATIONS

Notes:
1. AlI'VCC, VCCP and GND pins must be connected.
2. See page 1 for HI-6121, 52-Pin PQFP Package Configuration.

21.1. HI-6121PCx (64-pin QFN)

o < E w o> ﬂ = ﬁ
I % >na % =2

82258825 EEEESS

SErEILERIxELIZEZRE

T MO N O DON O U TON—T OO

© © © © © UV VWL LW WO WL O W WO
GND 1 | i”] 48 BENDI
COMP 2|} i) 47 TEST
CE 3| ] 46 LOCK

MODE 4 | i’ 45 MTSTOFF

Sl 5| i) 44 BUSA
SCK 6 |3 i) 43 vcCcP
so 7| i} 42 vcer
VCC 8| i1 41 BUSA
MCLK 9 |3 H|'61 21 PCX ] 40 BUSB
GND 10 |} i) 39 vCCP
RTAO 11 |% i~] 38 vCCP
RTA1 12 |3 ] 37 BUSB
RTA2 13 |3 ] 36 TESTO
MR 14 [ i) 35 TEST3
RTA3 15 ] 34 TEST2
RTA4 16 -] 33 TEST1

N OO O -~ N O T W0 O~ 0 O «— N
T T T NN NN AN ANANNANANO OO
'L O QOO0 >XXN~OLY
288832 RscrbERb
xS3>>00ME R HWWwwwWw
Q e

o
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21.2. HI-6120PQx (100-pin PQFP)

VCC - 1 1
GND - 2 1
D12 -3
D13 -4 1T
D14 -5 1T
D15 -6 CIH
COMP -7 T
CE - 8 I
MODE - 9 1
STR-10 1
VCC - 11 I
BTYPE - 12 1
MCLK - 13 I
GND - 14 I
WAIT - 15 I
R/W-16 I
RTAO - 17 I
RTA1 - 18 I
RTA2 - 19 I
MR - 20 1
RTA3 - 21 1
RTA4 - 22 I
A0 - 23 1
A1-24 I

A2 - 25 1
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[T 175-D1
F174-D0
[T 73-BENDI
1T172-TEST
1 71-LOCK
T170-MTSTOFF
1169 -BUSA
1168 -BUSA
[T 67-VCCP
1166 -VCCP
T 65-BUSA
[T 64 -BUSA
[T 63-BUSB
1T 62-BUSB
[1T161-VCCP
[T 60-VCCP
1159 - BUSB
[T 58 - BUSB
[T 157 -TESTO
[T 56-TEST3
[T 55-TEST2
[T 54 - TEST1
[T 53-BWID
[T 52 - WPOL
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ZZo 52052§§§
9ooﬁﬁ<ono>oaoow<mt<<ZZ>oo
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22. ORDERING INFORMATION

HI - 6120 PQ x x

i

PART NUMBER | LEAD FINISH

Blank Tin / Lead (Sn / Pb) Solder
F 100% Matte Tin (Pb-free, RoHS compliant)
PART NUMBER | TEMPERATURE RANGE FLOW ([ BURNIN
I -40°C to +85°C I No
T -55°C to +125°C T No
M -55°C to +125°C M Yes

PART NUMBER | PACKAGE DESCRIPTION

PQ 100 PIN PLASTIC QUAD FLAT PACK, PQFP (100PQS)

HI - 6121 PQ x x

}

PART NUMBER | LEAD FINISH

Blank Tin / Lead (Sn / Pb) Solder
F 100% Matte Tin (Pb-free, RoHS compliant)
PART NUMBER | TEMPERATURE RANGE FLOW | BURN IN
I -40°C to +85°C I No
T -55°C to +125°C T No
-55°C to +125°C M Yes

PART NUMBER | PACKAGE DESCRIPTION

PQ 52 PIN PLASTIC QUAD FLAT PACK, PQFP (52PQS)
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PART NUMBER | LEAD FINISH
Blank NiPdAu
F NiPdAu (Pb-free, RoHS compliant)
PART NUMBER | TEMPERATURE RANGE FLOW [ BURNIN
[ -40°C to +85°C [ No
T -55°C to +125°C T No
-55°C to +125°C M Yes
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PART NUMBER

PACKAGE DESCRIPTION

PC

64 PIN PLASTIC CHIP-SCALE PACKAGE, 9 x 9mm QFN (64PCS)
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23. REVISION HISTORY

Revision Date Description of Change

DS6120, Rev. NEW | 11/24/09 Initial Release

Datasheet format change (Table of Contents, List of Figures, List of Tables and

cross-references added).

Rev. A 6/15/10 Inserted new sections to clarify Data Prefetch operations.

Minor typos corrected.

Corrected Power Supply Current and device Power Dissipation values and added

Rev. B 11/18/10
explanatory notes.

In Section “10.4. Receive Mode Command Control Word” on page 64, replaced
“mode control word” with “Mode command control word”. In SMCP bit diagram,
changed bit 8 from “PPON” to “Not Used”.

In Section “10.5. Transmit Mode Command Control Word” on page 66, replaced
“mode control word” with “Mode command control word”. In SMCP bit diagram,
changed bit 8 from “PPON” to “Not Used”.

Clarified text in “12.5. Simplified Mode Command Processing” on page 100.
Corrected SPI clock rate from 16MHz to 20MHz on p. 109.

Clarified description of command op code 0x60 in Section “15.2.6. Special Purpose
Commands” on page 112.

Rev. C 6/5/12 Clarified description of command op code 0x58 in Section “15.2.6. Special Purpose
Commands” on page 113.

Clarified description of op codes 0x60 and 0x58 in “Table 15. SPI Commands using
Address Pointer Register” on page 119.

Corrected value of t.,, in “17.4. AC Electrical Characteristics — HI-6121 Host Bus
Interface Timing” on page 148 from 100ns to 25ns.

Added Section “19. Recommended Transformers” on page 155.
Updated 52 lead PQFP package dimensions.

Clarified that reading the Pending Interrupt Register does not clear the interrupt
outputs in “level” mode. See Sections “5.7. Pending Interrupt Register (0x0006)” on
page 31 and “13.2. Host Interrupt Generation” on page 101.

Corrected units of current in DC Electrical Characteristics table.
Clarified Reflow Solder Temperature in Absolute Maximum Ratings Table.
Updated PQFP-52, QFN-64 and PQFP-100 package drawing units.

Corrected error in pin-out of HI-6120PQx, HI-6121PCx and HI-6121PQx (pins
TEST3 and TEST1 reversed on drawing).

Added section for MIL-STD-1760 use: “MIL-STD-1760: Busy Status Assertion After
Power-Up” on page 109.

Rev. D 02/26/14

Add additional bits to register “Configuration Register 2 (0x0001)” on page 24 to
Rev. E 06/04/14 describe newly added features. Update other sections referenced and impacted by
these changes.

Rev. F 07/24/14 Correct BCAST flag assertion in message information word.

Rev. G 10/30/14 Fixed minor typographical errors.

Update Transmitter Output Voltage in “DC Electrical Characteristics” on page 147

Rev. H 12715114 to comply with MIL-STD-1760 specification.
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Correct SPI operation modes for EEPROM programming.

Indicate t. . on Serial Input Timing Diagram. Correct Serial Output Timing Diagram

cYc
Rev. | 1/2i1s for t.,,, parameter. Remove t. ., and t,.,, parameters.

SCKH
Correct other minor typos.

Clarify sequence of writing “Configuration Register 1 (0x0000)” during

Rev. J 08/31/17 configuration, (specifically STEX bit), to ensure proper terminal configuration and
start.
Rev. K 111017 Clarify operation of BENDI, A0 and BWID pins; see Table 4 and Section “15.1. HI-

6120 Host Bus Interface” for further details.

Correct typos in “Appendix: RT Messages Responses, Options & Exceptions” for
Rev. L 06/03/2021 | descriptions of MC17, MC20 and MC21.

Clarify QFN lead finish of HI-6121PCx is NiPdAu.
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24. PACKAGE DIMENSIONS

52-PIN PLASTIC QUAD FLAT PACK (PQFP)

] =

= ==

[m— ==

o ==

o o
13.200 = o 10.000
(520) BSC SQ == =] (04394)BSC SQ

o o

= ==

[m— Fo

o

0

w

%

160
(0.063P

4_

See Detail A—\

2.70

(e MAX-

2.00 £ 0.20
(0.079 = 0.008)

BSC = “Basic Spacing between Centers”
is theoretical true position dimension and
has no tolerance. (JEDEC Standard 95)

millimeters (inches)
Package Type: 52PQS

9.6 Bsc

i (0.026)
T 0.026
.

T
-

T

0.310 + 0.090
(0.012 £ 0.004)

0.880 % 0.150
(0.035 £ 0.006)

DETAIL A

64-PIN PLASTIC CHIP-SCALE PACKAGE (QFN)

Electrically isolated heat
sink pad on bottom of
package.
Connect to any ground or
power plane for optimum
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BSC = “Basic Spacing between Centers”
is theoretical true position dimension and
has no tolerance. (JEDEC Standard 95)
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HI-6120, HI-6121

100-PIN PLASTIC QUAD FLAT PACK (PQFP)

millimeters (inches)
Package Type: 100PQS

—

BSC = “Basic Spacing between Centers”
is theoretical true position dimension and
has no tolerance. (JEDEC Standard 95)

—1(0.6197) S¢
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0.22 +0.05
(0.009 £ 0.002)
024 006
(60=.15)
0.20
(©.
4—
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1.40 +0.05 (0.008)
(0055 £0.002)
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