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Experimental Investigation on Silicon Dioxide Film Breakdown
of IC Device under ESD Pulse in HBM

Cai Lihua, Sun Keping

[Abstract] This paper discusses the dielectric breakdown of silicon dioxide film when ESD pulse voltage in Human Body Model
is applied to the film. We find that critical values of capture hole density change much sensitive with film thickness . when
thickness is decreased from 001y m to 0003y mithe critical value of capture hole density is decreased from 0.1C/cm? to .The
resistive ESD of IC device capability sharply droops.

[Keywords]electrostatic discharge, Human body model, dielectric breakdown
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Figure 1: the curve between capture—hole charge density
(critical value) and thickness
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& HBM ESD F L ks i, o 28 AL 3 R0 4y 2 2o
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(R 3 2 7R Ay 2 2 T (X T2 1 ARk KR
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PAM R S i 2 FHE o 48 A0 J2 A R0 B Y B ]
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FATTR F E B L L2545 TEC4T  (CO) 955 #rif
 HBM @ br i B B (JLIE 2), SEdi il V XS
R.C LR, K5 i R.C [ B BE il . 3X
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HEMCE .

B —w, WEAMZRG LT HAE
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— b T
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S
Qv
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Figure 2. The essential circuit of HBM model
B2 HBMAEA ¢ R K et~ A
A 3 P E MM s, IR
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A .
MR 7 2 B A T AR

N

VBD = Ftux = Htox /ln (fij (10)

crit

SN R [ SR B9 R 3 (H=72Mv/cm,
180Mv/cm) F Eik 3 HER, BOE IR A AL to, BRI
AR R R A B o R B T . SRR
BT A, LA,

A 1 HBM ESD kA FRALEG)HF &R
Tal.1 Breakdown voltage of dioxide films in HBM

cm’ pF v v
9.10><10™° 22 204 199
5.95>10° 14 177 174
5.25x10° 12 170 73

S5R BN, TE B AR TE B AL Z A R AR
b, HFREESESERER A B XU
FATEE B Y AR A . T T35 =R/
AR EZE — SRR 2. AT AR 51958 1
11 %% AR {1k (Defect density varistion) & %, X
WA, RN Z S R T .
4.4
4.1 XTREMEMLMERE, K0 hRkas X
% I P B R R R U AR . MR H
0.01 pm /D2 0.003 pm B, FEER%S 7R R FHE
i 0.1C/cm? J/0 & 0.002C/cm?, M LT ESD
PIPERE SRR . WA A b SRR BORR SR
4.2 FEE IC SR MAULRY R I EL , FALER
BRI AR X ESD A USRS . Tl g2
0 R B RO e AR AL 2 R T 2
S5 3CHR -
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T REMBRE GRY) BRAR MRFLEP, Rl 518052,
2. /T HARRBRHBER2 A HA P L, R 518054

[(B&£] KA LR RAVMRTTFEH & T 2 AL BMHAREEBRR IR LT 5 REL, AR T F &R
PR AL ERAR A I LT E AP B K 160°C, —RIEMWILA 4, ZokBfhib Ay 2 FHILA 3.0 HFA
A TS 4 Jom R AIB R 220°C, At Al bR LA g R T 4F1E R BIT Y & BRI E LR A, T
BRFAASRGY ZALREE ATRALE AFTAANL . EAR AT S48,

[ &) Rtz R AL i At ¢ 4

[+ B2 £5]17Q342+.6 [XLakizRBIA [XLF%F]

Study of Polyolefin Fibrillating Fiber forAir Filtration
HuShu

(1Research and Development Department,Polytren material science and technology co,Ltd, Shenzhen 518052,China;

2.Technology Development Center,Shenzhen Selen Science&Technology Co, Ltd, Shenzhen, 518054,China)

[Abstract]This study adopted film-slitting method to prepare the polyolefin fibrillating fiber for air filter material. According to
experiments optimum conditions for processing were given, with the hot stretching temperature 160 C, first stretch ratio4, sec-
ondary stretch ratio 2, splitting ratio 3.0, needle density 75/cm, thermal forming temperature 220 ‘C . Based on this, the fibrilla-
tion fiber was made into air filtration material. With high filtering efficiency and low flow resistance, it could be applied to per-
sonal respirators, airfilter, vacuum cleaners, motor air purification, indoor air purification and other fields.

[Keywords]polyolefin; fibrillation; filtration materials; fiber
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R LD MRS POE B PO 2F . RN
J R I R A AL 4
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WAL T2 M i 2 25KV, fai th LR TmA,
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1.5 MK 5EMRE
1.5.1 A%

T e 3 P AR IR R 5 (G m)) < SR T RE AR
IGHL, IR (GB/T 1040—2006 Bk} Hirfd 4 BE 1Y
5D BEAT I 5E

W B < R XS R AT S ) o P 22 A B

JEEJE SR FH S JEE AN, EAT It 2282 E A 7E

2020 1

17 /



DN | AR

Academu': Dscussion

|J'0UR. .\I.OFCIII'F.IESDOONTND

1.5.2 BHANGH%

PR EAR RO R B s, YL
SE 1 000~2 000 HREF4EE AR, R E-FIIME,

R AR S S BB A ) (Lyocell 4 4 7 £
PEARRBERTTEAY o 0 S 27 AL Fi 50 L v 64T
I o

Wy % 5 B R W 4 A K 2 . 2 IR (GB/T19975
—2005 &SR LF A 22 P PR AR IR VAN AR HE T
W, oA I Sk B BE Ok 250mm, BT EE N
250mm/min, Fifil 5K 714 5¢N,

Pl gE % . 2B (GB/T 65052001 A i £ 4 K
22 RIS 2R Ty ) HEAT I
1.5.3 g4 dikMH

I UERCR  H R (GB 2626—2006 WL B 47 ] i
I W5 3ot 8 2K B A 0 PP ) TP 6.3 T B AR I
i,

S A B (GB 19083—2010 £ B3+ 0
BEEARTORY A 5.4 R HERA T, Hoik
1 0.3um ) NaCl ik, S&JE»N 30L/min,
I PAR 5 IR 4 B2 23 331 249 4 23°C AT 30%,

BERE B M(GB/T 5453—1997 25 41 i 434 1%
SHERIRY 9 HEATE SR &, 2 55 200Pa,

72 @méuiﬁ%u W (GB/T
12704.2-2009 27415 L5 R ) , T
TR UEAA R R
2 Z#ER5i1iE

22 AE . R MR AR M EE TS
B, R 1 PR

Al ARZREIZIZLAHK

Tab 1 The main process parameters of the casting equipment

180 225 240 240 240

2.1 PR EXRLY RV LR

R T HMNRE S, AR AR L
P =R, RN R EZEABEWNE B RER
VR TE S, JE IR O 2 506 A R O
WMEEEERMARRLEBIRIL, RIERR IR
Z<1C, ABFEE WA S, /KA
F1.5, BRGET LR BT 22 A 20 LR B
WCPERE R 2N, G5 2R AR 2 R,

A2 IR AT R A FEHRNL i 44 R
/ 130 140 150 160 170 180

Thicker  well well well  Fold the serious
/iam 5.6 4.8 35 2.2 3.2 4.3
/MPa 2517 259.4 2653 270.1 2654 263.2

1% 120 140 160 260 240 220

/dreg 73 79 84 88 86 81

FIZR 2 W, i R A 3R B A T 1 e 22 ) L
AR L | Ak BT e AR 1) B2 SE 4, o 150°C )5
SOTFARWEAR, T i 22 64 V52 58 tho X B2 36 SE AR, 3
TN XA B e B A W )3k e ZZ B RHER AL S B A
PR T R, w0 TEER SR, ke
54, ALt S 18] 45 6, 2 F 7 A 18 PR T /N Tl
S ) R FEE 00, 32 e 5 P 10 08 0 JE AL I 2 A
EIARL AR B AR ST i, iR R SRR BT iR
A AR, HL AR IR tho TR, B B 34 5 R 2

AR, 2 AL AL PR 2o T T 22 4 i B T ) [
I, EH T b ) B L JR) A B A A

FHEM, W 2R B . B A
SE PR B 160°C
2.2 AL REYIBYRMERER RN
[ E BB R 1.5, BFE AL N R 2
P SRATUARE RE R 2, 25 R 403K 3 FR,
A3 B LR B 2 A BN B 49 B R

6 6.5 7 7.5 8 8.5

240 240 240 245 245

12.2 r/min 7.5% 35 r/min 5 m/min 5 m/min
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Jum 2.4 2.2 2.0 17
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[Abstract] In recent years the ePMx of air filters forindoor and outdoor air environment have been studied and discussed by

some domesticinstitutes and researchers. So far these studies are difficult to apply in design and air filter type selection due to

uncertainties of major factors. Eurovent4/23-2018 <“Selection of ENISO 16890 rated air filter classes for general ventilation ap-

plications”tsa complement of ISO 16890 2017. Itis more concise and practicable for the designers. Inthis paper the Eurovent

4/23-2018isreviewed and a concise anti-smog measure for designers and project managers is proposed based on domestic

situation. The practicability of the measureisanalyzed and demonstrated inreferenceto the Eurovent4/23-2018.

[Keywords]fine particle matterPM25 Particulate matterefficiency ePMx airfilter classes indoorairquality outdooraircat-

egories ODA supplyaircategories SUP
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[Abstract]It's the time when Wuhan's pneumonia is rampant and the whole country are fighting against it. The health and
epidemic prevention department recommends that people wear masks to reduce the probability of virus droplet transmission
and air transmission. The public has a huge demand for health protective masks, but there are many kinds of products on the
market, and the public does not have the ability to choose. There are also bad businesses that make fake products, which do
harmtothe public health. Based onthe above, the author collected the national, industrial and group standards of daily protec-
tive masks, medical protective masks, gauze masks, non-woven masks, activated carbon masks, industrial dust masks and other
types of products, and analyzed the function principle, structure and material differences of different masks, standard require-
ments differences and long-termwearability of masks, soastoIt can provide some reference for the public.

[Keywords]Mask, Bacterial Protection; Standard Comparison;
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