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Table 1 Transistor sizing and power supply voltage

T LKA AT/ pm | WK /im | nMOS EEMEGE /e | MRV
0.25 0.25 0.8 2.5
o 0.18 0.18 0.6 1.8
bt it 0.13 0.13 0.4 1.2
0.09 0.10 0.3 1.0
PD SOI 0.13 0.13 0.4 1.2
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Fig.2 Simulation results for bulk inverter chain under balanced

loads

XFFRERARRE T2 20 B AE S A“0107 F1 1017 fik i 7 Fif
MR AT 4 B4 LI pMOS B 5E W, 4
B W, By 1~4 %% F 0. 13um SOI T.7; . 43 B 78 4
FRABGRS B AR R A 45 F T &R 0. 13pm MRk T2
THY 8 WA .

T BT 18 5 14 TS B Bk o R B UL

2 FHEl 3 43l 45t T R EE AN SOT T2 N2 —
AL LI 25 5 N 2 B 3 1T LLE Y, 78 T 2k 24 fl
P25 S 0 F Rk A0y BEARAR 5| H 1 SOT S AH #5% 55
ik e Ji B SN AS B S E AR SCRIF S 1 BT SRR ikl

T/ 45 1) 4 X5 Y AN K8 3 40ps 1 P 14 SOT [ A #
5 v DU A B S P JOK R TE O L AE 23k 100 G AH 7%
ZJa WK R SE RT3 0. 6ns BT 1. 4ns, F L5 1
KA R T2y 6~14ps.

X R A AR 5] B SOT T2, “010”
“101” ik i Ay JE& B 500 1 B W G A S T R B/ 4 1) 4
NP EL A A 7] 5 72374 SOI T & 44 F . Lig &“0107 18
FEC1017 kol 7E &0 AR BE 2 S5 ) kA T R 5 .

FE 50 BRI ) 5T 0 TR RE A BRARR S
SOl T2, 4 W,/ W, M1 8m3] 4 (5 &, “010” ik
IO BB T 2 R Ry T A L T 1017 ik b U] 5 22 AH . A
2 R T LA L K o R TE S R AR AT s R A W,/
W, %F 2~3 Z .

3.1

1400 = Ideal body tie(010)
o Ideal body tie(101)
1200 « Floating body tie(010)
1000k o Floating body tie(101)
2 800F ¢
= 8
<1 600f ¢
400
200f
ofF & a %} u
i T3 |
1
w/w,

P 3 0. 13m SOT S AH % 5 670 2 24 155 I 14 152 400 92 56 285
Fig.3 Simulation results for 0. 13pm SOI inverter chain under
balanced loads

wW,

P

Pl 4 (AR S AR A B B AN 240 87 R oy 40 52 B 25
Fig.4 Simulation results for bulk inverter chain under unbal-
anced loads

3.2 RBRTFHERETORSRERL

Pl 4 &S iz 23 5 8 s A SOT 2T 12 —
BN IR EE R LU B 4 FIA 2 a] DA B AR SR
PIME 25 PE T S bk o JR T AN B S 2 . AR AR SO S Y
FAFF ko 56 B K AT 3k 2~2. Sns, BT R TR — 41
TR Y 40ps.

X T A A FRAE AT B SOT L2 A A2y
7 1) 26 AT 50107 A0 1017 Jik i ) Jie g 2500 o 12 BH ¢ K
ANAREE T 1) AR S B AR OF L W/ W T 2~3
Z I KA T R TE/ e 4 1 B AE L T T A SOT L2 ik
iR B/ 1 24 19 L R X T AN B

4 BISite

ek 2 1 g0 AR ] Ud B Dk i R Y
FEA L X F — A 0107k op AR & 0d 1 FR AR Z
J& o A8 Ry #1017 fok A 15 i A R E bk e ) T R 3 00 A
Lo P 2o s WK P B B TE 5 AT o0 /T A (D g5 5 I
K 6.

ATor0 = tow ~ tin = tpin — IpuL (D

B AT 01 = o = i HH s tpy F o 5390
N R ARAS B9 b TEFIR B AL 46 SE R . AT UL K R B AR
AJERTE T RAR G b TE/ T R SE IR (8 A AH S5

25001 =
2000 =
1500 o °
1000 - ¢ 5
2 500 . : °
= O = ¥
< _s00f . .
1000+ = Ideal body tie(010) "
1500k o Ideal body tie(101)
- « Floating body tie(010)
-2000fF o o Floating body tie(101)
_ 1 1 1 1
2300 1 2 3 4
WW,

P

BI5 0. 13pm SOT S AR % 57 280 AN 24 1 A 139 458 401 92 06 24 2R
Fig.5 Simulation results for 0. 13um SOI inverter chain under

unbalanced loads



%93 LD T

SET 4 i 2 v 19 Jok v Ji& 58 2% B2 1829

K6 Bk of e 58 m 4l
Fig.6 Example of pulse broadening

Egﬁﬁﬁ*ﬁﬁj‘v IpLu ﬂ:‘u tPHLEJHﬂ/L\\J—ZE(Z)éé\'EH. /H\:
Lk, F1 k. 23514 pMOS 4 F1 nMOS 45 14 25 [ 7.
£ pMOS Fil nMOS MK A EF I XM Tk, 5 ko Z
BRI ARG G, Hdg W, f1 W, 4351k
pMOS & Hl nMOS & WM I8 o 1oy T e 53 5] By 25 7RI
TR R

C Co

toin = 7— s lpuL = (2)
PLH kp Voo PHL kn Voo

ky Wo o o

2o — TP oy e

i (3)

T 23 A 0107 Bk w22 0k 2 g% SR A% B TR L 7R
“010”fkrh el 25 1 AR Z )5 . Bk R 98 54 AT
(1) = tpum — e » H H KA R 41017 ik op . 7E & 3 56
2R A Z G Bk bt — B R IE AT (2) = ton —
toine - PRI S 0107 Bk w72 28 2o W20 S AH i 2 J5 60 1Y) Ji 9
N

AT = AT(1) + AT(2) =

( tPLHl - IPHLI ) + ( tPHLZ - tPLHZ) =
CL] CLl CLZ CLZ
—_ + —_
<kvaD kn VDD> (kn VDD kaDD> (4)

Hrp Cu M Coarill s 1 Grss 2 9% SO # 1) i
A AR I HFET, Cu = Cos NS fpm =
tooe H o = foue - L AT (D FT AT (2) KNS,
Ji AR AR 40107 fJk v 84k 2 R S A & Z S o s 1) Jok o
JRETE 2y 0. 3% 5k B b RS T O AT A TE S T Y
FAET S RREFNAT BAR RS Y SOT R AR A8 55 th %A &
Az B ) Ik v R AR

TR BRI FATT . Cu# Cu i kyF kiR
Wi (4D SET Pk M7 28 3k 2 90 AR i Z2 05 1Y B8 98 4t
AT Ay 0. 7Rk 285 SR a8 1 BE I, 55 28 5 A S A
s B2 A — U R K e B T B T A Dk e g 98/ T
A8 1) 22 U0 IR 3 B T B I 00 R AR . 3k R R T R
2 A8 A B 00 25 00 L U R R AR 5] Y
SOT S A i 5 F 14 ik e Ji 5 250 17 B Jon i =%

BARBIME C A Cr s 47 ky,=k,,SET Jok i e 28
2 RIAHAS Z 5 BV 8 A AR AT LA 0. AR 4 A X
(3) o AE Wo/ W= o/ o W s ke, = ko AE TR BOK T2 4
ET s 2920 pp B 2~3 A LT AR AL 250 o, %) T
PR R AR 5] 9 SO 25, Jik o i 98 / Js 45 1
WY RAETE W,/ W, 5T 2~3 Z[H], 5 AL 1 53 17 58
EY 5.

NS <5 Vil I UG R N L R N A I v )
SOI L. 25, S 48 i1 AN 2 185 1 s AH & B /K i 1 45 0K 5 fE
JI RS XF FR S 36 B K i 8 T/ TR 46 Y A b B AR R

2180
2160F
2140F
Z2120F
% 2100
Z 2080
1z}
2 2060
=9
2040F
2020F
2000F N ¥ v ¢ ¥

0 5 10 15 20
Number of node

—s— [deal body tie
—e— Floating body

P 7 SET Jik ol 52 B 76 AL 4k 2 P i B A58
Fig.7 Widths of SET pulses in propagating
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Propagation Induced Pulse Broadening of Single Event Transient

Liang Bin', Chen Shuming, Liu Biwei, and Liu Zheng

(School of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract: Propagation induced pulse broadening of single event transient is studied by SPICE simulation. It is demonstrated that an
unbalanced output load,asymmetric current drive strengths of pull up/pull down networks,and floating body effects are the primary
sources for pulse broadening/compression. Grounded on basic formulae of rise/fall propagation delay.the mechanism of pulse broade-
ning/compression is analyzed. We point out definitely for the first time that propagation induced pulse broadening in an SOI inverter
chain under a balanced output load is mainly due to floating body effects or local floating body effects.
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