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New characteristics of Gas Discharge in Micrometer Gap
WANG Ronggang,SUN Yurong
Suzhou TA&A Ultra clean technology .,LTD, Suzhou Jiangsu 215121

[Abstract] With the development of integrated circuit manufacturing technology, the inner separation between two line or
electrode is becoming smaller and smaller, which can reach micron or even sub-micron level, and the rule of gas discharge in
conventional gap is not applicable. For a clearer characteristics study of the gas discharge in micrometer gap((lum~100um)),
this author designs an three-coordinates experimental device with adjusting dielectric gas and pressure to find the discharge
rule in two different electrode space configuration. They are facing configuration and planar configuration. Every configura-
tion owns three different electrode structure, which are Pin to Plate,Wire to Plate, Plate to Plate We recorded the breakdown
voltage and U/I curve in different test situation and found that the gas breakdown voltage deviates from classic Paschen’s
law when the gap is less than 10um. In particular, when the separation is below 4um, the breakdown voltage is less affected
by the gas pressure factor and will reduce to below 100V, which is lower than current ESD protection safety standards. The re-
sults provide an experimental basis for the formulation of ESD protection standards and protection measures.

[Keywords] Micrometer Gap; Breakdown Characteristics; ESD/EOS
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The Application and Perspective of Brushless DC Motor in FFU
Zhang Min, Li Hua, Ding Ying

[Abstract] To save energy and reduce pollution discharge,FFU become to use BLDC motors to replace single phase AC mo-
tors. Analyzing the disadvantages of the solution of FFU which use single phase AC motors,and introduce the advantages
of the FFU solution with BLDC Motors which can reduce energy consumption and make FFU become intelligent.And the
foreground of FFU with BLDC motor is also prospected

[Keywords] FFU: BLDC motor; Energy saving: Intelligentialize

I||'

0 RIS AL R IR Z R 1/2 S ATF) , 5 B L PR

b 25 0 R BRI BAR AW, H178&
AT P A B UAE AR & U BRI Y]
E) G L BE A EEZT B N LA 2Tk, T
BT H M. SR, TR RIS
HIEANL, BHEE R E 2R A3, AR
MEBHLEAZ AR ES FFU C2 kA EE
RN TREaERE, HAE. S&EH. Fakikry
FFU REMFHE. TRIEREYIN AT FFU, gEH
TF A R P T e AL S B BT FFU &
1 &% FFU MR B R A RFEN R

KL BT WL / 18R , RiFR FFU, 28R
PLFL 8T (o I 28 s s dad e 3) A& fE—
i, H B A ah T nyRin s i &, B9 20
e 60 A EMC LKL IF BRI LFEMAT. HE
HR A RBUIERE , NTRE A 2R, @ e 28
B G FHE A E E . AR R H ) %O R BEALET DA
Rz A FFU M“0HE". %40 FFU M ZECR A Y
PR EN, AR REINEE
BHBEEMX FFU WA kA (BE FFU

ETAEFEMRAX, H (A Ll e b,

245 FFU K A BAAHAC I ALY E R B B A
& HEAHA I LR S s LR S HARE 4
Prifaieg, FEULERKEHEER FFU | @A E
ik, (EREESHTS, MIFFRATEER ZR AT
25, AP FFU @98 B, FFU |
A 15 A 1E A0 B A A2 i FL LAY L B S 48 FFU [
FH AR B — 22 5 ]/«
1.1 &dusk $£4%

BT HEREREWFE, F5 PR B
S AR LA, A R PER N AR MR 70%, 1 EL
PR TR, HAES K, Mo, R e
RER IR AL N BALEUR R PRE, 30 T B R RS
gk, i — PRI T BB L.
1.2 42458 64 F X

T80 E TN N, SRR A2 i AL B I A R
Al AR ALY R BE /N, BT AR 5 75 B A RSB
FEHIA RGN FFU WA P egifEEsR, &l
7 3 I E—E R PG

1) ZRYFF R A i - FRE I 2 [ E Y LR A R, i

2017 955 4 1

17 /




| AR

Am nscussmn

MR K

LR B R FEATE AT IR A B, BRAA 0 E i
TR, B R E = R G, 5 (A 2 5 8 2 R MO B
LR E BRI,

2) AW EEHTHA AN MOS & Bl 17
AR TR ] - 27 R e — A
i 2, XL HIEEA CUE I T B4, A AL
A& 5 T W s T B4 5 iy e —SE i IRl A, b -
LR AR TR, BN = EEZM A
)L AT e BB R HECT R, A KR, 15
Ped .,

3) iEdE KOt EMLE PIEH  FE T BV AN &
&, B HAPMT FFU RS ZER O N B8
ANERBERY SR bl ) 2 UL . FR e fh Y 0 2 42 il
Ay R TENIX AL, R EYLE FFU &
BB & Fh B2 (5 RE T B i 28 15 R 5
“PHET R LR B RS TT(E BRI R L R
PR R B ot B CE B BRI 4K
FE. ETFHEAR ERERRR, XETRHAERS
HALAYREE B Sl — SR E AR, B E AR,

2 FFU ZRATRIERBYBRG RS

FFU By okl B AL T, S22 ThlE
IR AR H LA FFU B9 0ME", &
i , % FFU Sk, B F JC Rl & it f L, e R 1Y AL
{5 RSN JR DA™ 5 5k T AN
M K", FFU B“JERIL”, 51 % FFU B “ 766
(AN < -1 AN

oIl B EAL—— & 2 R B K RE R R RE 1Y 5% F
IRV E— =R, FRHE TIERE,
LR SR R B LI oA HRMILSE TR B LAY R A AR
AR DA S T , AT T A58 P TE S A 37  F F %
R IR S T LAk B R S 5N,

TERI YL AR 2R A IEsX SR s,
WA B A W LB LR, A i E
R s A UK S 5 AL EE & o — R, A IR B L ik
HEHENES. ENESARA, AT AR S0,
(B2 TCIe MR RR 5 5, A b BE A A2 O FELAIL, TO R B i R
PLE S B RE E A=  E R,

2.1 EFHH ¥R

O EL i B AL 2 b B A A2 i AL i A R
R, H 5 B B A AR R DA T A

1) R A KRG IE A T, A% E Tk
G SR G Lk I A X RN T T R A

\ 18 " [E P JOURNAL OF CHINA ESD CONTROL

HIREE SR, T BLA%F A i R T iFe—
AT PABRAE N FAL AR B NI SATT BB AR i e ik
IURERY 5L, BLFEH T —3f 0 R RERE OKRE(E) —
ORMERRAT SLA I T, BT E THETR

2) i HLIC R B i AL AL 5 25 LR [ E AR
AFAET 3 B TR AL R DY AR
FE.

i I A, T R AR R LS 2 A I
A—2H (P E EA AR AU A ATLAT e B e ol L3 R ATL) 4
AE HR I 2

£ 1 AR ARSNGB AR A F ozt

il 250 Wi | BATh | BAT
(N#m ) RPM Y =y EEY
B AC HL L 0.2 1477 30.9 163. 8 -
BLDC H41 0.2 1477 30.9 51.5 ’
B AC HILHL 0.3 1471 46. 2 175.5 6. §
BLDC il 0.3 1471 46, 2 66. 0 i
B AC HLHL 0.4 1465 61.4 189. 4 105. 3
BLDC il 0.4 1465 61.4 84.1 ’
HH AC HRHL 0.6 1453 91.3 207. 4 _—
BLDC HiH1 0.6 1453 91.3 115.5 )
B AC HLHL 0.8 1442 120. 8 228.5 801
BLDC Hi#l 0.8 1442 120. 8 148. 4 -
FELAH AC HIHTL 1.0 1432 149. 9 250, 3 676
BLDC H4l 1.0 1432 149. 9 182. 7 ’
BAAH AC HILHL 1.2 1409 177 279.5 f578
BLDC H1#1 1.2 1409 177 211 .
A AC EAL 1.4 1394 204, 4 327.3 40,8
BLDC Al 1.4 1394 204.4 | 246.5 ‘
i HEA CHL ML RIBLDCHE PL2L 5 e
B HIACHE HL s
LD L

1 (Nwm)

{1 48 AC dbLA= BLDC dLpLscE bt

F1ME 1 Z2EEETLAEN R, fJAERIfER
HEPRMER T, B B LA E 5 Toh
BRI AERZ 220 AISE] 40%, i R E N1
T, H 2 AR E 20%, B 2 HICRIE H Bl
) FFU 58 Bl FFU K&, ThE Xt
(R A ER) .



MR

[JOURNAL OF CHINA ESD CONTROL

Am.ﬂ!ﬂﬂﬂm

¢ SREF | I

BOHIAC FRURIBLDC FPUAE 2 08 L

(W)

i B AL FFURRL it

160 % I RC FRUBLGE

(o0 = |~ GUIAC FFUSR A TR
==Lt FRUSRA LS

T (/1D

] i 2
LSRR T (mmAg )

B2 48 AC FFU #= BLDC FFU REA 3h & kit

ME 2 AR L, MR FFU TR KAE N
2000 m*/h A4 LN EAE 5 mmAq tHE RIS, B
& LRI BBl FFU B MHAZ i L FFU 74
58W DAERY R,

2.2 ET42 B

A8 HLAZ i AT AR AT = 8 B 7, TE R EEAL
RBCRAERHIM S B Ta RIIL,

MZHRENARNZ, AT ERFE T
) 7o il B LR IR 1T Z BB o] RASFE i A9 & Fh
FRAFH P, FREAREEREE . R RIEE .
“HEER + BB e X — V) E A PATE
= BT B B AR A 4 A LA TR E RS
INE A PR S 2R S I 2 B e, TR B AL T
IR LR TR DA & AR R E R EH S, A
DSP. B Hl# % F A LIR30 f , IR R & F
P, R R B R B S PR R R A 5 RS, ORI E
it ERATLEE 2 ] DA R A P A R E S AR O =
{EEE G B REE S ERERNE B RFT
B EEN D REEEME % RERITREEE
BEr&Hh R EREERERNBEERF  RBELE
(LB o if , X 28 1 i Bk T ER AT AT B Jo il B
WAL SRR " R

W RAE T FAB 5 R4y, ToR B s ALIE AT LA
BRI — N BE A B A B RBP4 L iX AN R 2%
PR EALE AP TR A, e HAaEh s,
PR RE BRI, ITTEAMEE R FET A
Bl 4k (4 7 To R ML Ry FEU A0 284k B mE
BEILRI R A ThEE. FFU BY) RS2 &0l ARIEZ P 1)
B AHE R EMEENBR TR, FFU MERE
o] ATE B & RE M 45715 TR &R A1 71, I
{EfyiidE FFU 89 T/ERE .

EC FFU control system for large clean rooms
ABIEC FFU lIZ R %

i-,_;
L
1 R8T on Fs l
’9 = g = #
| Repeator i | MFII | Ropoater i |
| e T |
[ run o O e | [ roo n B e

EREANNEELF Y EnE—& FFU Y.
RS W S5, M B RERS RS —& FFU
BB, 5B JC R B ALY 1 B
BRI 2%, A P ] DAME B Y HE R A R Y B —
& FFU #yiE R A BEAE, TRHF
F.FFU RASLEI SRR X5, RiEL 2. &8
“BAEHET, BTN UERL B CRE—& FFU Bt
M E— 5 ELAE—— X, fEb & b
Fi PR m] AR E BT 5 " B RE, i E FFU AR
BB 1) B2 B B AR R B9 5 8LE 1T , AT P I R T it
B B R E——— VR E R AT AR A, e 2 0/
ANATFH. ZREHEL LD, BT & HER
FFU HiER %, TEHAT®RIF A T —ELL TCP/IP
HSCHE R RALE FFU W8, AR 83 1E
JoEEuh R NG FEA¥OE & FRU,

1S, TR BATLAH b A it AL A B 3
K — LR FI R EMAE BN, A RERE
A, B R, EIR R EILERE & GB
17799.4-2012 (% [7] IEC61000—6—4:2011) .GB/T
17799.2-2003 (% [F] IEC61000—6—2:1999) % E K #7
HE (25 [F] 0 E PRimifE) , 52 2] DATERCN & 24 09 FL R
MR IE AT, A 2154 i 1 H R A .
3 ZRIEREYLZE FFU SIS RS B2

RAE TR E R BN A F FFU pYy#fE

2017 4E% 4 1

19 /



| AR

Am nscussmn

MR K

ARG BRI A KR 1 E R TTH
HinEl#E FFU Sy Al 2@ KE .
3.1 PEAANESAR KA LLEFH

i 10 2Bk EZ =L, B BAESE
M, P EES R A AR RS . AREA
RrERHEMEES&E MR (B TFT-LCD, Thin Film
transistor Liguid Crystal Display 8 & 5 48 1 5
EREs) R, o E K F R A AR R Y B i i
L gl 1.4 26, AeskE KB R,
PEATE Y 8.5 & (BAfUR ST 2200 x 2500 mm) 3
HEEHR ™S FK:RmAFIR. A . EXE 1 4
GRS £t —&:HM=E.LG T M. e
W& 1 %, 23 & - PEETII L EREFAERX,
EARTEM) .

BR85S NEFTEmTF FEAA 22 7 m’, X
I 1 3 A E R g T R 250 77 m?,
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700 1.12 0.93 0.80 0.70 1.32 1.10 0.94 0.82
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1000 1.60 1.33 1.14 1.00 1.88 1.57 1.35 1.18
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BAETRE ATEHEGH ., R R84 23.2724.6°C 43R /F 48.3758. 1%, 8 # K ik 0.4570 47 m/s;
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The Influence to Cleanroom Environment by Acting Robot
byZhangjunfengand ZhuLan

[Abstract] The lab for control, test and evaluation of chemical contamination was established in Suzhou Metrological Research
Institute. The core area of which reached ISO Class1 in terms of particle concentration, with real time monitoring of temperature
and humidity and air velocity fro reliable background environment of clean air. As entrusted by ABB, the particle emission by a
robotwastested as thefirst practicein China.Its test conditions were as follows: temperature 232 to 246, humidity 483-581%,
vertical air velocity 045-047 m/s, air cleanliness ISO Class 1 (zero count per cubic meter for particlez 01 p m). The test results
were as follows. The environment maintained at ISO Class 1 for 5-axle robot with half or full rotation speed for 1-axle robot, the
environment still could reach ISO Class 2 or Class 3. The classification was judged based on ISO 14644-1:1999/GB/T
25915.1-2010. The test was referenced to ISO/DISISO 14644-14:2014 Part 14:The Assessment of suability for Use of Equipment
inby airborne particle concentration.

[Keywords] Robot; Particle emission; Ultra-clean environment; Evaluation; Assessment
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Parancters i rS 4 02" L S 43 S L
0.1 Hm 0. 352 2. 464 9, 856 38, 368 28,512 4,928 6. 336 30. 976
0.2 Hm 0 0 1. 056 7.744 0 0 0. 362 b. 28
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