
Why move from Chips to FPGA and IP? 
Example with Mil-Std-1553 IP Cores

Duli Yariv

VP Marketing & Sales

Sital Technology



Agenda

ÅMil-Std-1553 history

ÅFPGAs

ÅWhy use IP cores

ïAdvantages

ïEmerging needs

ÅRequirements from IP cores

ÅExisting 1553 IP cores



Agenda

ÅMil-Std-1553 history

ÅFPGAs 

ÅWhy use IP cores

ïAdvantages

ïEmerging needs

ÅRequirements from IP cores

ÅExisting 1553 IP cores



Before 1553

ÅIn 50ôs and 60ôs:

ïToo complex to add functionality

ïWeight of aircraft increased
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1553 Bus

ÅIn the 70ôs:

ïDigital data, high-speed

ïA single, shared bus for all units
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Mil-Std-1553 History

Å1st release ïAugust 1973

ÅFirst used in F-16 A/B, and many others since.

Å1553B ïreleased in 1978

ÅThe standard specifies everything from PHY layer 

to Application.

ïThe protocol, including the message formats, word 

types, and command and status words.

Å1980 ïNotice 1 ïrestricted options

Å1986 ïNotice 2 ïdefinition of usage of options



Mil-Std-1553 Technology

ÅIn 80ôs ïfirst IC of 1553 

decoder/encoder

ÅIn 90ôs ïfully integrated 

1553 devices, including 

ïtransceivers, 

ïdecoder/encoder

ïprotocol

ÅIn 2000ôs ï1ôx1ô devices 

and less



The Future of 1553

ÅSmaller size

ÅLower price

ÅHigher speed

ï10, 20, 200Mbps

ÅMil-Std-1553 is here to stay!
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What is FPGA?

ÅFPGA = Field Programmable Gate Array

ÅMillions of logic cells that can be programmed and 

connected as desire

ÅAlso contains memory arrays, flip-flops, PLLs, 

counters, and other specific functions that can be 

programmed.

ÅMain vendors: Xilinx, Altera, Actel, Lattice

ÅCome in different families, sizes, shapes, prices, etc.

ÅSelecting FPGA ïby performance, size, memory, IP 

cores, design tools, radiation tolerance, etc.



Types of FPGAs

ÅSRAM based

ïInformation is loaded into the FPGA on boot-up

ïSRAM memory stores the design

ïAdvantages: performance, size

ïDisadvantages: long boot, requires external component, not 

tolerant to radiation

ÅFlash based

ïInformation within the FPGA on flash memory cells

ïAdvantages: instant on, tolerance to radiation

ïDisadvantages: slower, smaller gate-count

ÅCombined SRAM/FLASH

ïInternal flash load information into SRAM



What is FPGA - LUT

ÅLUT = Look Up Table

ÅAn FPGA contains thousands to tens of thousands 

LUTs

MUX
8 bit 

SRAM

Input

Loading the FPGA

From JTAG,

Flash memory,

EEPROM, etc. Output



What is FPGA - LUT

ÅThe content of the SRAM determines the 

functionality of the gate ïfor example AND:

MUX
8 bit 

SRAM

Input

Output

Loading the FPGA

From JTAG,

Flash memory,

EEPROM, etc.

0

0

0

0

0

0

0

1

Input Output

000 0

001 0

010 0

011 0

100 0

101 0

110 0

111 1



What is FPGA

ÅLUTs are arranged as an array of LUTs

ÅOther programmable logic within the LUTs 

determines the connectivity and routes between 

LUTs, FF, memory, etc.



Logic Implemented in FPGA

ÅFor example:

I/O

I/O

I/O I/O

I/O



FPGA Design Flow

ÅWe provide EDIF Netlist

Design Entry

VHDL/

Verilog/

Graphics

Simulation

(ModelSim)

Synthesis

(Precision)

Place & 

Route

(From FPGA 

Vendor)

EDIF NetList
FPGA

Load file
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Why IP Cores?

ÅFunctional

ïFlexibility

ïSimplicity 

ïEasy evaluation

ïSmall footprint

ÅCost

ïCheaper than IC

ï2nd source to existing vendors

ÅFuture proof 



Flexibility of IP Cores

ÅUse of programmable devices such as FPGAs

ïSingle hardware design for various functionalities

ÅBC, RT, MT

ÅMemory configuration - 4K, 8K, 16Ké 64K

ÅSupport various protocols ïDigibus, Mil-Std-1760, PP194, HOO9

ïStay current with the latest FPGA technology

ÅSame design can work with any FPGA

ïRe-program the FPGA for upgrades, bug-fixes or during 

development

ÅEven via 1553 bus

ïRe-program FPGA during operation

ÅUsed in space environment



Simplicity of IP Cores

ÅIP Core can be easily integrated with other parts of 

the design

ïImplementation in FPGA is simpler than PCB

ïInterface can be easily manipulated

ÅVHDL or NetList is 

easy to simulate

ïUsing any simulation 

tool, like ModelSim, etc..

ïAll functionality can 

be simulated



Easy Evaluation

ÅIP cores can be downloaded or sent by Email

ïNo need to wait for hardware to arrive

ÅLimited versions of IP cores may be available for 

evaluation

ïfull test bench 

ïNo commitment

ÅCan be evaluated either by 

simulation or in a FPGA design kit



Small Footprint

ÅIn most cases users already have FPGA on board

ÅMost IP cores require small percentage of FPGA

ÅSome applications require several 1553 

implementations.

ïWith ICôs, each implementation takes a square inch

ïWith IP cores you just need a bigger FPGA (or not)

http://www.army-technology.com/contractors/electronic/data_device/


Cost of IP Cores

ÅICs combine both the IP assets of the IC producer 

and costs of manufacturing, shipping and stocking

ÅNRE of ICôs is high

ÅIP Cores include only the 

IP assets

ïNo shipping, stocking or 

manufacturing costs



2nd Source, Obsolete replacement

ÅIP Cores can serve as 2nd source to existing ICs

ïDrive price down

ïReduce risks

ïObsolete replacement

ÅObsolete Replacement

ïUse existing form-factor

and pinout
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Emerging Needs in 1553

ÅCost reduction

ïWith ICs ïaround ~750$ per channel

ÅSmaller footprint

ïBoards are smaller

ïMore channels

ÅAdded functionality

ïBus testability

ïMore interfaces

ïBetter integration


