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Before 1553
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I Too complex to add functionality
I Weight of aircraft increased
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1553 Bus

A Inthe 700 s

Navigation Radar Weapon

Flight

Sensors Control

I Digital data, high-speed
I A single, shared bus for all units
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Mil-Std-1553 History

A 1strelease i August 1973
A First used in F-16 A/B, and many others since.
A 1553B i released in 1978

A The standard specifies everything from PHY layer
to Application.

I The protocol, including the message formats, word
types, and command and status words.

A 19807 Notice 17 restricted options
A 1986 i Notice 2 i definition of usage of options
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Mil-Std-1553 Technology

A In 800 8 first IC of 1553
decoder/encoder

A In 900 & fully integrated
1553 devices, including
| transceivers,

i decoder/encoder
I protocol

AIn20000 61620 devi ces
and less
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The Future of 1553

A Smaller size
A Lower price

A Higher speed
I 10, 20, 200Mbps
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What i1s FPGA?

A FPGA = Field Programmable Gate Array

A Millions of

logic cells that can be programmed and

connected as desire

A Also contains memory arrays, flip-flops, PLLS,
counters, and other specific functions that can be

programmed.
A Main vendors: Xilinx, Altera, Actel, Lattice
A Come in different families, sizes, shapes, prices, etc.
A Selecting FPGA i by performance, size, memory, IP

cores, design tools, radiation tolerance, etc.
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Types of FPGAS

A SRAM based
I Information is loaded into the FPGA on boot-up
I SRAM memory stores the design
I Advantages: performance, size

I Disadvantages: long boot, requires external component, not
tolerant to radiation

A Flash based
I Information within the FPGA on flash memory cells
I Advantages: instant on, tolerance to radiation
I Disadvantages: slower, smaller gate-count

A Combined SRAM/FLASH
T Internal flash load information into SRAM
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What is FPGA - LUT

A LUT = Look Up Table

A An FPGA contains thousands to tens of thousands
LUTSs

Input

Loading the FPGA | | |
From JTAG,

Flash memory,
EEPROM, etc. Output

8 bit
) s — MUX
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What is FPGA - LUT

A The content of the SRAM determines the
functionality of the gate T for example AND:

Input

Loading the FPGA | | l ggi 2
From JTAG, 0 e ;
Flash memory, 0 o X
EEPROM, etc. 0 100 .
= B E T ux —
SRAM 0 110 0
0 111 1

1
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What i1s FPGA

A LUTs are arranged as an array of LUTS

A Other programmable logic within the LUTS
determines the connectivity and routes between
LUTSs, FF, memory, etc.




Logic Implemented in FPGA

A For example: D“LD;
— r}




FPGA Design Flow
.

Y

EDIF NetList

FPGA
Design Entry| | Simulation Synthesis Place & Load file
VHDL/ (ModelSim) (Precision) Route
Verilog/ jl> jl> (From FPGA jl>
Graphics Vendor)

S

A We provide EDIF Netlist
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Why IP Cores?

B
A Functional
I Flexibility
I Simplicity

| Easy evaluation

I Small footprint

A Cost

I Cheaper than IC
I 2nd source to existing vendors

A Future proof
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Flexibility of IP Cores

A Use of programmable devices such as FPGAs
I Single hardware design for various functionalities
A BC, RT, MT
A Memory configuration - 4K, 8K, 16K é 64K
A Support various protocols i Digibus, Mil-Std-1760, PP194, HOO9
I Stay current with the latest FPGA technology
A Same design can work with any FPGA

I Re-program the FPGA for upgrades, bug-fixes or during
development

A Even via 1553 bus R
I Re-program FPGA during operation . o B X

e
A Used in space environment S,
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Simplicity of IP Cores
.

A IP Core can be easily integrated with other parts of

the design
I Implementation in FPGA is simpler than PCB

I Interface can be easily manipulated

A VHDL or NetList is
easy to simulate

I Using any simulation
tool, like ModelSim, etc..

I All functionality can
be simulated
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Easy Evaluation
.
A IP cores can be downloaded or sent by Email
I No need to wait for hardware to arrive
A Limited versions of IP cores may be available for
evaluation
I full test bench
I No commitment

A Can be evaluated either by
simulation or in a FPGA design kit




Small Footprint
.

A In most cases users already have FPGA on board
A Most IP cores require small percentage of FPGA

A Some applications require several 1553
Implementations.
I'With |1 Cbs, each 1 mpl ement at
I With IP cores you just need a bigger FPGA (or not)
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Cost of IP Cores

ICs combine both the IP assets of the IC producer
and costs of manufacturing, shipping and stocking
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2nd Source, Obsolete replacement
.

A IP Cores can serve as 2nd source to existing ICs
I Drive price down

I Reduce risks
I Obsolete replacement

A Obsolete Replacement

I Use existing form-factor
and pinout
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Emerging Needs in 1553

A Cost reduction
i With ICs i around ~750% per channel

A Smaller footprint
I Boards are smaller
I More channels

A Added functionality
I Bus testability
I More interfaces
| Better integration
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