Military Standard Products

UT69161 ASCENT ™ Dual-Rate 1773A Protocol Device

. Product Brief

MICROELECTRONICS

UNITED
\\‘//4 TECHNOLOGIES
CENTER

FEATURES

M Advanced Speed and Computing on an Enhanced
Newworking Terminal (ASCENT)

(0 Comprehensive MIL-STD-1773A dual redundant Bus
Controller (BC) and Remote Terminal (RT)

Supports both 1 and 20Mbps operation

Programmable message preamble

Supports MIL-STD-1553B and MIL-STD-1773A

O Flexible bus controller operation
Powerful 16 opcode instruction set
User-selectable auto-start capability

(3 Double buffered remote terminal architecture
Simple mailbox architecture with message logging
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O 8- or 16-bit host interface

Multiplexed and non-multiplexed address and data
Dual-port memory interface

Requires no arbitration logic

User-defined control signals

O Programmable message interrupts
-Pulsed or level outputs

O Single 5 volt supply

T QML Q and V compliant
Radiation-hardened option availablc
o Total dose: 1.0E6 rads(Si)

© SEL immune

O Flexible packaging offering:
144-pin pingrid array (PGA)
132-1ead flatpack
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Figure 1, UT69161 ASCENT Block Diagram

ASCENT is a trademark of United Technologics Microck ctronics Center, Inc.
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1.0 INTRODUCTION

The monolithic CMOS ASCENT provides the system
designer with an intelligent solution to MIL-STD-1773A
multiplexed serial data bus design problems. The ASCENT
is a single-chip device that implements both RT and BC
functions. Operating either autonomously or with a tightly
coupled host, the ASCENT will solve a wide range of
MIL-STD-1773A interface problems, Powerful state
machines provide automatic message handling, message
status, general status, and interrupt information. The register
based interface architecture provides many programmable
functions as well as extensive information pertinent to
device maintenance. In either operating mode, the ASCENT
can access up to 64K x 16 of external memory

(65,536 x 16).

The ASCENT is a powerful asset 1o a system designer
solving the MIL-STD-1773A interface problem.

2.0 REMOTE TERMINAL FEATURE

The ASCENT RT conforms to the requirements of
MIL-STD-1773A. In addition to meeting the standard’s
requirements the RT has an extensive list of flexible features
to meet MIL-STD-1773A interface requirements.

2.1 Subaddress Data Mapping

The ASCENT locates subaddress data pointers from an
internal look-up table by decoding the command word’s T/R
bit and subaddress field. The decode selects one of
thirty-two possible combinations (16 reccive, 16 transmit).
The subaddress look-up table resides internally in the
ASCENT at address location 0000 (hex) to 007F (hex) . In
the eight bit mode of operation, the subaddress look-up

table resides at locations 0000 (hex) to 00FF (hex).

The host processor loads two data pointers per subaddress in
the look-up table prior to starting RT operation. The
ASCENT determines the active subaddress buffer by
decoding and reading the subaddress’ Pointer A at the
beginning of message processing. If Pointer A’s LSB is 0
then Pointer A is active. If Pointer A’s LSB is 1 then Pointer
B is active. The ASCENT updates Pointer A’s LSB at the
end of message processing.

2.2 Buffer Ping-Pong

To support the transfer of periodic data, double buffering
schemes are often incorporated into RT designs. Periodic
data transfer incorporates the use of two data buffers per
subaddress. The RT processes messages (receive or
transmit) via the designated primary buffer. The host or
subsystem uscs the altemate buffer to collect new data for
transmission or to process data received during a defined
time interval. When the defined interval ends, the RT will
switch the primary and alternate data buffers (i.e.,

ping-pong).

2.3 Illegal and Broadcast Commands

The ASCENT treats all subaddress and defined mode code
as legal commands. Considered illegal, the ASCENT
responds with only a status word to undefined and reserved
mode code commands. In response to illegal commands, the
status word has the message error bit set to a logical one.
Upon reception of a broadcast command, the ASCENT
suppresses status word transmission and executes the
command. The ASCENT treats transmit broadcast
commands as undefined by asserting the message error bit
to a logical one. The host enables and disables the broadcast
option via the Control Register. The ASCENT suppresses
status word transmission for all broadcast commands.

2.4 Mode Code and Busy Operation

The ASCENT supports all mode codes defined in
MIL-STD-1773A. The BC designates mode code commands
by assigning a mode ficld of 00000 or 11111. Except for
Selected Transmitter Shutdown, Override Selected
Transmitter Shutdown, Reset RT, Initiate Self-Test, and
Dynamic Bus Control the ASCENT automatically executes
all mode code commands. The synchronize without data
mode code commands results in the Time Tag Register
being reset to a logical zero. The synchronize with data
mode code commands results in the Time Tag Register
being set to the contents of the data word. When busy, the
ASCENT continues 1o execute all mode code commands.
For non-mode code commands, the ASCENT responds with
only a status word when busy; the status word’s busy bit is a
logical one. 1

2.5 Message Information

The ASCENT stores message information words into a
Status Buffer in conjunction with each command. The
Status Buffer resides in external memory. The data written
with a receive message includes the following: command
word, time-tag value, and data pointer. For transmit
commands only a data pointer is stored. The ASCENT
stores additional message information in the Interrupt
Completion Code Register and Completion Code Register.
The ASCENT uses a “mailbox” storage architecture to
implement the Status Buffer.

The Status Buffer resides in external memory at location
(000 (hex) to O07F (hex). The Status Buffer divides into
four blocks of 32, three for receive and one for transmit.
The system reserves location 0000 (hex) 1o 001F (hex) for
receive command words, locations 0020 (hex) to 003F (hex)
for receive subaddress data pointers, and 0040 (hex) to 00SF
(hex) for message time tag words. The final 32 locations,
0060 (hex) 1o OO7F (hex), are reserved for transmit pointers.
The command word’s subaddress field decodes to selects
one of 32 possible locations in each block. The command
word’s T/R selects between transmit and receive mail boxes.
The ASCENT automatically inserts a 32 address off-sct
when storing receive data pointers into the Status Buffer and
64 address off-set when storing receive time tag words into
the Status Buffer,
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T/R SUBADDRESS FIELD

SELECTS ONE OF 16

SELECTS UPPER OR LOWER 64

RECEIVE POINTERS
00 TO 3F HEX
- | je—— SELECTS BETWEEN
BUFFERA OR B
—»
TRANSMIT POINTERS
40 TO 7F HEX
:

Figure 2. Subaddress Data Mapping

3.0 BUS CONTROLLER FEATURES

The ASCENT BC is a powerful dual-speed BC developed to
meet the requirements of multi-frame processing with low
host overhead. User-defined decision making and message
flow instructions allows the BC to operate autonomously
from the host until a designated event or series of events
takes place. The BC architecture includes the following
features:

® Auto-Repeat

Auto-Start

Auto-Stop

Graceful Halt

Stop On Condition

Message Retry

Programmable Response Time-Out

Command determination of 1 or 20Mbps operation

A simple data structure of three words comprises a BC
instruction. Instructions control three major functions: BC
communication, instruction sequencing, and serial bus
operations. For serial bus control operations a single bit
determines if the command bandwidth is 1Mbps or 20Mbps.
A pin programmable auto-start feature allows the BC to
commence operation after the application of power and a
reset pulse. The host can terminate serial bus operation
gracefully by writing to the Control Register. The
graceful-halt feature finishes a current command and then
halts. If the serial bus is inactive, the BC immediately halts.
For long bus applications, the ASCENT allows for
programmable no response time-out values. At 1Mbps the
no response time-out value varies from 14pus to 408us,
during 20Mbps operation the time-out value varies from 7us
to 204us.

3.1 Bus Controller Instruction Set

The ASCENT’s BC instruction set divides into three types:
controller communication, instruction sequencing, and serial
bus operation. Communication instructions allow the BC
and host to communicate via the external memory. A major
benefit of this architecture is that the host communicates
and monitors the BC without interrupting the BC.

To control, alter, or monitor BC operation execute
instruction sequencing commands, Instruction sequencing
commands allow the host to insert delays, modify registers,
branch on status word responses, branch on register contents
and halt operation.

Serial bus instructions initiate commands on the bus. The
instruction consists of a control word, a command word or
words, and a data pointer for the storage or retrieval of
message data. A single bit in the control word specifies
whether the command executes at 1Mbps or 20Mbps.
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3.2 Opcode Definition
OPCODE NAME DESCRIPTION

0000 Write Flag. BC wriles a host specified data pattern (i.e., flag) into a memory loca-
tion during execution of this instruction. Host monitors the flag loca-
tion for a pattern match,

0001 Wait. BC inserts a 16-bit delay into command instruction processing. The
instruction’s second word contains the delay value. Delay resolution is
100ns/bit.

0010 Load Register. Instructs BC to load an internal register. Host stores data for the regis-
ter write in external memory. The instruction’s second word specifies
the data address. The Load Register instruction loads the following
registers: Control, Instruction Counter, Real Time Clock, Retry, and
Mask.

0011 Write Completion Status. BC saves command status information into external memory. Informa-

0100

0101

0110

0111
1000
1001
1010

1011

1100

1101

1110

1111

Completion Code Branch.

Receive Status Branch.

Transmit Status Branch.

BC to RT Command.
RT to BC Command.
RT to RT Command.

Mode Code Without Data Com-
mand.

Receive Mode Code With Data
Command.

Transmit Mode Code With Data
Command.

Real Time Clock Wait.

Branch on Flag.

Halt.

tion consists of status word, Completion Code Register contents, and
Time Tag Register contents.

Branch is taken if the Completion Code Register matches a compare
value. The instructions second word contains the branch address while
the third word contains the compare value.

The BC branches if the receive command’s status word response
matches a compare value. The instructions second word contains the
branch address. The third word contains the compare value.

The BC branches if the transmit command’s status word response
matches an compare value. The instructions second word contains the
branch address. The third word contains the compare value.

BC executes a BC to RT transfers on the serial bus.
BC executes a RT to BC transfers on the serial bus.
BC executes a RT to RT transfers on the serial bus.
BC executes a Mode Code Without Data Command on the serial bus.

BC executes a Receive Mode Code With Data Command on the serial
bus.

BC executes a Transmit Mode Code With Data Command on the serial
bus.

BC inserts a delay into command instruction processing. Instruction
processing stops until the Real Time Clock/Time Tag Register matches
a compare value. The instruction’s second word contains the compare
value.

Instructs BC to sample a flag residing in memory. Branch is taken
when the flag is non-zero. The second word of the instruction contains
the Flag’s address. The third word contains a branch address.

BC stops instruction execution.

e
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3.3 Automatic Retry

The BC will automatically retry a message if a status
exception or error occurs. The host specifies number of
retries in the Retry/Delay Register. The Completion Code
Register contains information regarding retry activity and
the last active bus. The BC alternates buses during retries
scenario. The BC allows for a maximum of sixteen retries.

3.4 Message Scheduling

The BC allows the host to enter data controlling the time
between messages. This feature is useful when the BC has
to perform periodic message transactions to RTs. The Wait
and Real Time Clock Wait instructions allow for efficient
timing of minor frames. For message scheduling examples,
refer to figures 3a, 3b, and 3c.

3.5 Polling

The host instructs the BC to interrogate the status word
response of an RT to determine if any BC action is required.
The BC can detect the assertion of status word bits and
generate interrupts or branch to a new instruction string.
Polling is useful if the application requires control of
instruction flow as a function of RT response. Receive
Status Branch and Transmit Status Branch instructions
allow for the comparison of status word response (0 a
compare value. When a match occurs the branch is taken. In
addition, the Completion Code Register can also modify
instruction flow via the Completion Code Branch
Instruction.
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4.0 SYSTEM CONFIGURATION

The ASCENT supplies hardware designers with a
flexible interface to meet the needs of state-of-the-art
MIL-STD-1773A interfaces. The ASCENT contains
internal registers, interfaces to either 8-bit or 16-bit
subsystems, supports multiplexed and non-multiplexed
buses, and has user selectable control signals.

4.1 Pointer Map

The ASCENT contains a 128 x16 RT look-up table. The RT
accesses the look-up table to locate subaddress data buffers.
The host treats the lookup table as memory along with the
internal registers. When the ASCENT is organized x8 the
look-up table is 256 x 8. Table 1 shows the look-up table
organization for either 8-bit or 16-bit operation.

4.2 Internal Registers

The ASCENT contains 11 internal registers that control
and report on message activity and operation. The 11
registers are memory mapped into the subsystem
memory. Tables 2a and 2b review the registers and
identify the mode of operation they are applicable. The
host reads or writes these registers using the timing
diagrams shown in figures 4a - 4d.



MINOR
FRAME
#N
RETRIES CONDITIONAL
FAIL BRANCH
o g
ERROR SERVICE
FRAME FRAME
RETURN RETURN
)
Figure 3a. Minor Frame Branching
MINOR MINOR MINOR
FRAME FRAME FRAME
#1 #2 000 #N
f = 100Hz f = 50Hz f = 25H2
EOL EOL EOL

Figure 3b. Minor Frame Sequencing
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MINOR
FRAME
#1 CONDITIONAL
——————3 SERVICE
BRANCH ERAME
¢ RETURN
1 MINOR
FRAME CONDITIONAL
#2 SERVICE
BRANCH FRAME
¢ RETURN
MINOR
;%AME CONDITIONAL
SERVICE
BRANCH FRAME
«_RETURN

Figure 3c. Major Frame Sequencing
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Table 1. Memory Organization

Mode Dual-Port Register Location Pointer Range
Memory Organization

8-bil 64K x 8 0100 (hex) to 0115 (hex) 0000 (hex) to O0FF (hex)

16-bit 64K x 16 0080 (hex) to 00BA (hex) 0000 (hex) to 007F (hex)

Table 2a. Remote Terminal Register Utilization

Register Name Address (hex) Host Access

Control Register 80 R/W

Vector Word Register 81 R/W

Time Tag Register 82 R/W

Status Register 83 R/W

Status Mask Register 84 R/W
Completion Code Register 85 R
Last Command Register 86 R
Interrupt Completion Code Register 87 R
Interrupt Last Command Register 88 R
Auxiliary Register 89 R

Table 2b. Bus Controller Register Utilization

Register Name Address (hex) Host Access
Control Register 80 R/W
Instruction Counter Register 81 R/W
Time Tag/Real Time Clock Register 82 R/W
Retry/Delay Register 83 R/W
Mask Register 84 R/W
Completion Code Register 85 R
Instruction Register 1 86 R
Instruction Register 2 87 R
Instruction Register 3 88 R
Receive Status 89 R
Transmit Status 8A R
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A(7:0)

WHR or RWR

DA(7:0) 2

TS

DS 134

RDY

Notes:

Non-Multiplexed Register Write Access (8-bit Mode)

_( ADDRESS )—(

ADDRESS >_

NS

N~—

——.( LOW BYTE )—-(

HIGH BYTE )—

N~ S

N~/

D N

~— 7

m

1. DS asserts to signal that data is valid on the bus.

2. Tie DA(15:8) to Vpp via a 10K resistor.

3. ALE must be tied high.

4. Logical “and” of CS, DS, WR starts memory cycle.

A(7:0)

RD 5

DA(7:0) 2

[o3:]

DS 134

RDY

Notes:

TN

Non-Multiplexed Register Read Access (8-bit Mode)

_< ADDRESS )—(

ADDRESS >_

AN

~— 7

V4 N
Q BYTE )

( BYTE )—

N

N—

NS

N~

L

1. DS asserts to signal the ASCENT to place data on the bus.
2. Tie DA(15:8) to Vpp via a 10K resistor.

3. ALE must be tied high.

4 Logical “and” of C§, DS, RD starts memory cycle.

5. When using R/WR as an input signal, tie

Figure 4a. 8-bit Register Access
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to a logical one. During the read cycle R/WR remains a logical one.
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Non-Multiplexed Register Write Access (16-bit Mode)

AT0) H ADDRESS )
WR or R'WR \ /
DA(15:0) —( VALID WORD )
TS \\ /
DS 123 \ /
ROV N

Notes:

1. D3 asserts to signal that data is valid on the bus.

2. ALE must be tied high.

3. Logical “and” of CS, DS, WR starts memory cycle.

Non-Multiplexed Register Read Access (16-bit Mode)

\,
AGT0) _< ADDRESS ),
RD 1 \—/

V4 N
DA(15:0) { VALID WORD/

C5 \—/

DS 234 \ /

RDY N
Notes:

1. When using R/WR as an input signal, tic RD to a logical one. During the read cycle R/WR remains a logical one.
2. DS asserts to signal the ASCENT to place data on the bus.

3. ALE must be tied high.

4. Logical “and” of CS, DS, RD starts memory cycle.

Figure 4b. 16-bit Register Access
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Multiplexed Register Write Access (8-bit Mode)

_( ADDRESS X LOW BYTE)—( ADDRESSX HIGH BYTE)—

DA(7:0) 1:3.4

) N N~

WR or RWR

ALE

DS 2

RDY

Notes:

"\

NS
~N~—

/\_/

/_w

1. For multiplexed address and data interfaces ALE latches the address into the ASCENT.
Data is applied to inputs DA(7:0), tie A(15:0) to either a logical one or zero.

2. DS asserts to signal that data is valid on the bus.

3. Logical “and” of C3, DS, WR
4. Tie DA(15:7) to Vss via a 10K resistor.

starts memory cycle.

Multiplexed Register Read Access (8-bit Mode)

-—(ADDRESS X BYTE >—( ADDRESSX BYTE )—

DA(7:0) 1,34

RD>5

ALE

DS 2

RDY

Notes:

___ /X

. For multiplexed address and data interfaces ALE latches the address into the ASCENT,
Data is read from outputs DA(7:0), tie A(15:0) to either a logical one or zero.

. DS asserts to signal the ASCENT to place data on the bus.

. Logical “and” of TS, DS, RD starts memory cycle.

. Tie DA(15:7)

. When using

to Vgg via a 10K resistor.
as an input signal, tie RD to a logical one. During the read cycle R/WR remains a logical one.

Figure 4c. Multiplexed 8-bit Register Access
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Multiplexed Register Write Access (16-bit Mode)

\
DA(15:0) 13 — ApDRESS X DATA .

WR or R"'WR \, /
ALE / N\

[5:] ) N

- AN /

RDY /_\__/
Notes:

1. For multiplexed address and data interfaces ALE latches the address into the ASCENT.
Data is applied to inputs DA(15:0), tie A(15:0) to either a logical one or zero.

2. DS asserts to signal that data is valid on the bus.

3. Logical “and” of CS, DS, WR starts memory cycle.

Multiplexed Register Read Access (16-bit Mode)

\
DA(15:0) 13 —— ApoRress X DATA >

RD ¢ N
ALE / N\

(o3 N/

s AN /

RDY /__\__/
Notes:

1.For multiplexed address and data interfaces ALE latches the address into the ASCENT.
Data is read from outputs DA(15:0), tie A(15:0) to either a logical one or zero.

2. DS asserts to signal the ASCENT to place data on the bus.

3. Logical “and” of T3, DS, RD starts memory cycle.

4. When using R/WR as an input signal, tie Rr% to a logical one. During the read cycle R/WR remains a logical one.

Figure 4d. Multiplexed 16-bit Register Access
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4.3 Hardware Interface 5.0 MIL-STD-1773A INTERFACE
The ASCENT offers hardware designers a flexible
interface to commonly found embedded computers. The
hardware designer selects control signals, bus widths, and
bus functionality (i.e., non-multiplexed versus
multi.plexed) to meet their interface requirements. Tz.lble The ASCENT protocol device supplies RT fail-safe timer
3 reviews how the user selects the ASCENT's operation stimulus which enables and disables the bus transceivers
that best meets their interface requirements. as required by most standards. Bus transmitters are
enabled prior to transmission on bus, otherwise the
transmitters are in an idle state. Bus receivers are
enabled at all times.

The ASCENT’s internal encoder/decoder interfaces
directly with bus transceivers. Figures 5 and 6 show a
block diagram of a complete MIL-STD-1773A interface.

Table 3. User Selectable Control Signals

Function Input Pin Logical 1 Logical O
Rate Select MSEL(0) ! 20Mbps 1Mbps
Mode Select MSEL(1) BC RT
Control Signal Select MSEL(2) R/WR, CS, DS, RDY RD, WR, CS, DS, RDY,
Bus Functionality Select MSEL(3) Non-Multiplexed Address Multiplexed Address and
and Data Data, ALE
Interrupt Select MSEL(4) Level (MSG_INT and Pulse (MSG_INT)
MSG_ACK)
Bus Width Select MSEL(S) 8-bit 16-bit

Note:
1. RT mode of operation MSEL(0) is an input and BC mode of operation MSEL (0) is an output pin.
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READY RDY
INTEL TYPE [ ASCENT ﬁz"’ R REIVER —
CPU DA(15:0) TRANSCEIVER TO
> BUS A
ALE
* >
I AD
»
I WH
| o >
I cs CHB
. >
Yy MSEL(2) TRANSCEIVER To
LATCHES MSEL(3) BUSB
MSEL(5)
il <
DPA(15:0)]
A conrroL DUAL PORT .
SIGNALS OPCS
MEMORY |«
«—DPWH
DPOE
h—e- et
[ DPBUSY
BUSYR Figure 5a, 16-bit Interface (Intel Type)
DTACK RDY
MOTOROLA[*® ASCENT
TYPE CPU A(7:0) CHA
- - BUS
TRANSCEIVER To
DA(15:0) BUS A
- v >
R/'WR
o .
D5
>
(03]
» —» CHB BUS
MSEL(2) Gyl=>| 1RANSCEIVER |—— 10
MSEL(3) BUSB
MSEL(5)€7_ —
Yy v DPA(15:0
CONTROL DUAL PORT :
SIGNALS DPCS
MEMORY |«
«—L2EWR
- < DPOE
] | OPBUSY
BUSYR

14

Figure 5b. 16-bit Interface (Motorola Type)
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CHA
INTEL TYPE ASCENT BUS TO
CPU DA(7:0) . e 1 ANSCEIVER

BUS A

ALE

RD

WR

Y Y Y Y

s

CHB s
T Yy MSEL(5) | S L ANSOEIVER BJ‘S’B
LATCHES MSEL(2) I
MSEL(3)

DPA(15:0 '
DUAL PORT

DPCS
MEMO
RY DPWR

DPOE
1 DPBUSY

CONTROL
SIGNALS

IR X
e

el
>
-

Figure 6a. 8-bit Interface (Intel Type)

MOTOROLA ASCENT CHA
TYPE CPU A(7:0)
TRANSCEIVER TO

DA(7:0) BUS A

y

RWR

[o5

DS

Y Y Y VY

— CHB 5
i BUS A
MSEL(5) TRANSCEIVER TO

MSEL(3) BUSB
MSEL(2) —

CONTROL M
SIGNALS DUAL PORT

DPCS
MEMORY : —
<

DPOE
T DPBUSY

Figure 6b, 8-bit Interface (Motorola Type)

B 9343947 00049kl 767 HE 15




11.0 PIN DESCRIPTION

DA(15:0) <tt—,—> ¢——/——— RXINA, RXINA
A(7:0) ﬁg* UT69161 ‘._,L—_ RXINB, RXINB
WRorRWR———» ASCENT L/ 5 TXOUTA, TXOUTA
PROCESSOR DS ————— - /—— TXOUTB, TXOUTB
INTERFACE RD —MM —————3» TXIHBA
(o ——— | 3 TXIHBB TRANSCEIVER
ALE —————3» . UNIPHSA INTERFACE
RDY ¢——— af————— UNIPHSB
— - ——— STRBA
-f——— STRBB
DPD(15:0) <—/—
/ —_—
DPA(15:0) =& 7 af————————3 MSEL(0
MEMORY DPWR <€———————] © MODE
INTERFACE <+—— MSEL(5:1) SELECT
DPCS w———] -
STATUS
DPBUSY —M > faf—————— START
S OUTPUTS
MASTER
————————— NMRST
" MSGNT —————— RESET
INTERRUPTS | P22 e« 40MHZ | cLock
REMOTE . —_—
TERMINAL RTA(":? —f—> «————— Vpp PO\éVER
RTPTY —————— P ————
— Vss GROUND
Figure 10. ASCENT Functional Pin Diagram
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