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® Field Programmable Gate Arrays
* Application

® Bit-Stream
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SRAM Critical Charge of Different Soft Error Rate Leakage Current
Cells nodes (Vpp=0.95V) Read _
Storina 0 Normalized | Read | Write Static RUeSf:‘r;gh
ST1| STO | STB | STB | Storing | Storing (Comr?wo Storing | Areacell | mode| Mode | Noise Signal
t00 | tol |1t00|0tol| O 1 o 1 Margin | >'9
Metric n Case)
6T Cell 6934 6934 .
(8=3,y=3) 59fC | 91fC | 59fC | 91fC FIT FIT 316nA 316nA 1 DIFF | DIFF Limit No
136f | 245f 2900 10443 L
BAC 18fC c c 32fC FIT FIT 1nA 309nA 1 DIFF | DIFF Limit No
LAC | sofc | sofc | eofc | sorc | 90 | 528 | oo7ma | 116nA 1 DIFF | DIFF | Limit No
Loop- 131f 5535 | 6607
Cutti-ng | 72fC C 77fC | 88fC FIT FIT 314nA 315nA 1.13 SED | DIFF Free No
cell
Dual-Port 107f 109f 6155 6386
cell 63fC c 72fC C FIT FIT 506nA 216nA 1.3 SED DIFF Free No
Dual-Port
Dual V| 40fC | 23fC | 30fc | sofc | 12300 | 7058 | a5ona | g1nA 1.05 SED | SED | Free | No
cell
DICE 0 © 0 0 0 0 355nA 355nA 1.81 DIFF | DIFF Limit No
RC 0 © 0 0 0 0 480nA 285nA 1.75 SED SED Limit Yes
BC (6=4) o 0 0 o 0 0 75nA 296nA 1.83 DIFF | DIFF Free No
ILC (6=5) © 0 0 © 0 0 3.5nA 293nA 1.66 SED DIFF Free No

DIFF: Differential

FIT: onefailurein one billion hours.

SED: Single-Ended

Free: thereisno correlation between read SNM and SRAM cell current

Limit: thereisan inverse correlation between read SNM and SRAM cell current.
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Abstract:

Reconfigurable hardware is ideal for adaptive multi-agent systems, since it is
reconfigurable and can be programmed to implement any digital logic.
Therefore, we can implement any combinational and sequential digital logic
on silicon infrastructure by using reconfigurable hardware. Devicesin CMOS
Technology have been scaled down aggressively with each technology
generation to achieve a higher integration density and performance. An
application in multi-agent system form can be implemented on reconfigurable
hardware by configuring bit-stream which produced by CAD tools. However,
the aggressive scaling of CMOS technology must also consider the soft error
rate due to lonizing Radiation phenomena. In nanao-scaled CMOS
technology due to the lower supply voltage and the smaller capacitance, the
amount of charge stored on a circuit node isincreasingly smaller, thus energy
particles travelling through the silicon bulk can create minority carriers.
These carriers may be collected by the source/drain diffusion and alter the
voltage value of the nodes. Therefore, an application in multi-agent system
form fails on reconfigurable hardware, if data of configuration memory of
reconfigurable hardware changes due to soft error rate. Thus, in nano-scaled
CMOS technology, the reduction of soft error rate is the most important
challenges in implementing multi-agent systems on reconfigurable hardware.
To overcome these difficulties, based on the observations that most
configuration bit-streams of reconfigurable hardware such as FPGA are zeros
across different designs and that configuration memory cells are not directly
involved with signal propagation delays in reconfigurable hardware such as
FPGA, this research work presents hardened cell. These new hardened cells

are completely hardened and cannot flip from particle strikes at sensitive cell



nodes. Also, in these new configuration memory cells, leakage current of cells
Isreduced by using dual-threshold voltage and stacked effect.

Keywords. Multi-Agent Systems, Reconfigurable Hardware, Configuration
Memory Céll, Particle Strike, Leakage current, Cell Area, Critical Charge,
Soft Error Rate.



