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#21-1 THReaD: A 22.8 Mbps/node Two-dimensional Hierarchical Reconfigurable and
Distributed Network for E-Textiles with Fault Tolerance and Cooperative Power

Management

Hierarchical Area-based Routing Algorithm Proposed 2-wire Bi-directional Communication foceive es

Divide irregular topology into several regular meshes | THReaD Architecture Packet ',‘,’;'ﬁﬂﬁgfff m
Area2 NN 6 onomw | e

[N g g o 3SDI0 \ A Rout[]! Reg[s] | Datal3Z] 7

Direct packets to .
talrrget pack i STEH H ] Open Drain to Push Pull Back to Open Diain RAr«i_a-co?:gl Ch'ﬂ:gd'ess End Roulmg
area code. ++ outing table

Based on xY |1 H H | Block SCLK \ I / Ac Next’?

coordinate * Transler

- N ul

calculation |[ []

oo\ AL it
Match?

Fault Detection and Recovery Power Sharing Ne,ghbour
Routing Schi Flexible Area Codt hora o Al opp sets all PMUs at %
outing Scheme lexible Area (ode highest output current Link Available?| A
@ Avoids Link Faults 2] Repartitions Mesh T Ig P o D*’-F'de bv Decide by XY
Link fault, ports are closed ‘I:i . TOTAL = 'PMU + +PMU3 ., Routing Table Coordinate
: 412,13 5 ————
Aveas [[[] £ [CJ] Areas end From | No Yes
Node Fault Al an Available arget Direction Send out
i Areat LoAD Direction Available?. This Packet
ic De Detour
Automatic Detour [J=soc[=Pmu @Coarse @Fine @1-chip regulation
(@) (b)

[13 1] THReaD2| 2AtY e-textile WER T FXE2} hierarchical routing 71 &

M ME 43t MEZ L5506 M= distributed computing system2 2 He{s= A0
Ct. e-textileOf| M= =E=27F ZtOjofF ot1, HO[Lt 2Z0| 22 H{MO| BOX[7| 22D, Hi

O =22 e-textiles Thmeh WA BiMZO[ OFL[2}, 02 7HS| %2 chipleto] & |0
.I

M = X AZ6H0F BICt THReaD= O|E 2ol 2D mesh &2t 2-wire bidirectional SPI
7|8t T2 EZQl 2DSPIE H|OHSICE 2DSPI= SPIQ| &2 ME 222 |AISIHME, 12C
=]

ME o SR 22 48 SR = WA T LA = OfsstH

Bl2 area codelt XY coordinateE & M £ hierarchical HAIOICEH HZ0= =&
O 2

=
AN, E A=E 03 F#HLZ Lisd Y A9 2t 7 O oM Zter2 Z



= e Tt BE ECh o ACKE 0|83 link faultE HAlot 232 28 WH
SIEE, 7|AE2 R F AT e-textile &E0| & H=Ct FF ZAtE 22.8 Mbps/nodel|
MEE PMU €32 &9 load current 4.6|=|H 2HE 9 428 power reductions 504

Ch= FolAM ofe|7t ALk 4Zfettt CHEt *E'X |E EoNM HE =2, ME, 787|

—

o
MR MR E 2 ZZ0| T ®olCt

#21-2 A Fully Integrated 0.25Vpp-to-44Vpp 249 Level THD+N=0.3% Ultrasonic MEMS-

Driver with a Power Reduction Factor of 22
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#21-3 A Hybrid Piezo-Fan and Thermoelectric CPU Cooling System Achieving
Coefficient of Performance of 7.2 and 117% Efficiency
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#21-4 A 26-Channel Fully-Integrated SoC with Autonomous In-Situ Reconfiguration
for Trapped-lon Shuttling in 130nm BCD
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