UTMC APPLICATION NOTE

UT1553B BCRT 1O 80186 INTERFACE

INTRODUCTION

The UTMC UT1553B BCRT isamonolithic CMOS
integrated circuit that provides comprehensive Bus
Controller and Remote Terminal functions for MIL-STD-
1553B. The BCRT design reduces the overhead placed on
the host computer by automatically executing message
transfers, providing interrupts, and generating status
information. The BCRT offloads the host processor with
built-in memory management functions designed
specifically for MIL-STD-1553B applications. Thus the
host need only establish the necessary data and/or control
parametersin memory so that the BCRT can access the
information as required and therefore provide the requisite
bus functions.

This application note outlines a simple pseudo-dual-port
RAM memory interface for the BCRT to be used in
conjunctionwitha80186 microprocessor. A DMA interface
will aso be discussed.

Theinformation supplied in thisnoteis entirely applicable
to other members of the UTMC BCRT family. Thisfamily
includesthe BCRTM (aBCRT with Monitor functions) and
the BCRTMP (a BCRT which operates with awide variety
of avionics seria bus protocols).

DESIGN SELECTIONS

The 80186 processor provides the designer with a number
of convenient signals for selecting memory and I/O ports.
In this application note, the BCRT sregistersare in
peripheral space. 8K x 16 of static RAM isin the 80186's
software programmable“ mid-range” memory space. 8K of
memory is sufficient for most 1553 applications, but any
amount of memory can be used without affecting
thisdesign.

PSEUDO-DUAL-PORT RAM ARCHITECTURE

The BCRT is equipped with signals for implementing a
pseudo-dual-port design with ease. The input signals are:
RD, WR,and MEMCSI. Theoutput signalsareRRD, RWR,
and MEMCSO. When the BCRT is not accessing memory,
indicated by DMACK high, the inputs are passed through
totheoutputs. When DMACK islow, theinputsareblocked.
To generate wait states, an arbitration device controls the
80186's SRDY signal. The same device controls access to
the BCRT by the 80186, and to the memory by the BCRT.
Figure 1 shows the input and output signals to this device.

ARBITRATION DETAILS

The arbitration algorithm can be accomplished in a small
programmablelogicdevicesuchasa22V 10. Figure2 shows
adescription of the state machine necessary through the use
of astate diagram and state table. The state machineis
designed to change states on the rising edges of CLKOUT.

A request by the 80186 is defined as the assertion of either
MCSO0 in the case of amemory access or PCS0in the case
of aBCRT access. Since either access requires use of the
shared address and data buses, they are treated identically.
A request by the BCRT is defined as the assertion of its
DMAR signal.

Upon reset, the arbitration state machine (ASM) goes to
state a. It remainsin this state until one of three possible
conditions:

1. the BCRT requests
2. the 80186 requests
3.both1& 2

Incasel, the ASM goesto statec. Here, DMAG isasserted.
Upon receiving DMAG, the BCRT asserts DMACK. The
ASM remainsin state ¢ until one of three events occur:

1.1. the BCRT deasserts DMACK
1.2. the 80186 requests
1.3.both1& 2
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Figure 1. Arbitration PLD Inputs and Outputs
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Notes:
1. CS = MCS0 + PCS0.

2. All sgnalsin this diagram have been converted to positive logic;
thusDMARindicatestheasserted (low) stateand DMARindicates
the deasserted (high) state of the actual signd.

3. SRDY must be sychronized to CLKOUT.

Figure 2. Arbitration PLD Description



CURRENT NEXT
STATE INPUTS STATE OUTPUTS
So S; S, |DMAR CS DMACK So S; S, |DMAG SRDY

a 0 0 0 0 0 X a 0 0 0 0 0
a 0 0 0 0 1 X b 1 0 0 0 0
a 0 0 0 1 0 X c 0 1 0 0 0
a 0 0 0 1 1 X d 0 1 1 0 0
b 1 0 0 X 1 X b 1 0 0 0 0
b 1 0 0 X 0 X a 0 0 0 0 0
c 0 1 0 X 0 0 a 0 0 0 1 0
c 0 1 0 X 1 0 b 1 0 0 1 0
c 0 1 0 X 0 1 c 0 1 0 1 0
c 0 1 0 X 1 1 d 0 1 1 1 0
d 0 1 1 X X 0 e 0 0 1 1 1
d 0 1 1 X X 1 d 0 1 1 1 1
e 0 0 1 X X X a 0 0 0 0 1

Incase1.1,the BCRT returnstoidlestatea. Incase 1.2, the
ASM advancesto state d, where SRDY is deasserted
causing the 80186 to wait until the BCRT isfinished. The
ASM staysin state d until DMACK is deasserted, at which
time it advancesto state e. In this state, the address buffers
switch back to 80186 control. The data the processor is
trying to read or write is passed. The ASM then returns to
statea, wherethe SRDY isasserted and the80186 compl etes
itscycle.

In case 1.3, the 80186 requests accessin the same cyclethat
the BCRT has completed. Inthiscase, stateb isentered and
the processor performs acycle asif the ASM had started
from anidle state.

In case 2 from above, the 80186 requestsfroman ASM idle
state. In this case, the ASM goesto state b. State b prevents
the BCRT from receiving aDMAG. On the next cycle, the
80186 cycleis complete and the ASM returnsto idle state.
For slower memories, wait statesmay beadded (with SRDY
deasserted) between a and b. However, care must be taken
not to exceed the maximum DMAR to DMAG times given
in the BCRT data sheet.

In case 3 from above, the BCRT and 80186 request at the
sametime. In this case, the BCRT winsand the 80186 must
wait (entering state d).

Figures 4 and 5 show timing diagrams for each of the
possible arbitration scenarios. These diagrams show the
transitionsonacycle-by-cyclebasisof CLKOUT. For exact
timing delays for the 80186 or BCRT, consult the
appropriate data sheet.

MEMORY CONTROL/ACCESS LOGIC

Figure 3 shows the connection of the remaining control
signalsrequired in thisinterface. Note the use of bus
transceivers and latches to demultiplex the 80186 address/
databus. Also notetheuse of theRD, WR, MEMCSI, RRD,
RWR, and MEMCSO signals. If additional memory devices
or other peripherals are to be placed in the 80186 system,
they should have separate bus transceivers and latches.

DMA CONFIGURATION

If additional memory devices and other peripherals are put
on the shared address/data bus shown in the diagram, the
pseudo-dual-port design is essentially converted to DMA
configuration. The arbitration algorithm must now be used
for all 80186 accesses. Inthisconfiguration, theBCRT lacks
a“local” data bus, eliminating several bus buffers and
latches. The disadvantageto thisapproach isthat the BCRT
datatransfers now compete with non-1553-related activity
on the host bus. In systems with low bus throughput, this
aternative may be an acceptable.

SUMMARY

This note has shown a simple pseudo-dual-port RAM
implementation for aBCRT to 80186 interface. A separate
application note is available discussing a true dual-port
configuration.

For further information on UTMC products and literature,
please contact UTMC applications support.
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Figure 3. System-Level Control Signals



80186 Access with no Arbitration
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Note:

If the BCRTM asserts DMAR while the state machineisin state b, it will have to
wait until the state machine returns to state a before its request will be processed.
(Processing then continues as shown below.)

BCRTM Access with no Arbitration
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Figure 4. Arbitration Timing Diagram



80186/BCRTM Request at Same Time
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Figure 5. Arbitration Timing Diagram



80186 Requests While BCRT is using the Bus (BCRTM is not on Last Cycle)

CLKOUT

STATE
MACHINE

DMAR

DMAG

DMACK

PCS0/MCSO

SRDY

\

Figure 5. Arbitration Timing Diagram (cont.)



