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Abstract

This study describes the future application and development of IP
camera and compares IP camera with conventional surveillance camera
CCTV to explain characteristic differences between the two. In the
study, IP camera was applied-for analyzing the foggy phenomenon
produced by breathable Gore-Tex film. The goal 1s to examine the
appropriateness of ‘eurrently available methods for preventing
fogginess as well as to offer more effective strategies for
resolving this phenomenon. Considering the manufacturing method of
Gore-Tex breathable film.and characteristics of ePTFE, a main
ingredient of Gore-Tex breathable film, the breathable film of
model number GAW324 was selected and applied in this study. This
type of film is specifically used on microphone’ s sound receiving
holes to achieve the water resistant requirement. The airflow rate
can be as much as bml/min/mm?, while the water resistant level of
the film can be as high as IP67. That i1s why this type of film 1is
often used on products that need to be not only water resistant but
also air permeable. Yet according to the diameter of the microfiber
of ePTFE and characteristics of GAW324 film, GAW324" s water vapors
permeability can be greater than 100 Kg/m?/24h. In other words, the
microfiber diameter of the film i1s still larger than either

gas—phase or vapor-phase water molecules, and thus it cannot block



environmental moisture from crossing the film. As a result, this
study adopted the strategy of water vapor blocking (Test 1 and Test
2) for verification and explanation. In Test 3 and Test 4,
experiments were conducted to collect temperature data at the
occurrence of foggy phenomenon on IP camera when the water blocking
strategy was not applied. By deriving the ideal gas equations as
well as referring to the empirical equation of relative humidity
from the hand book of American Society of Heating, Refrigeration,
and Air-Conditioning Engineers (ASHRAE), relative humidity of the
temperature of each channel point measured in Test 3 and Test 4 was
computed. The authors also discussed the relationship between
temperature distribution and relative humidity distribution inside
the IP camera when fogginess happens. Thé.ultimate objective is to
resolve the foggy phenomenon observed on products using breathable
film through analyzing the phenomenon and.discussing the

experimental results.
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3Atunning & Lens control
- AWB(Auto White Balance)
- AE(Auto Exposure)

- AF{Auto Focus)

Video Capture & Audio Codec

- Analog transform digital data

Sensor Capture " VA
B 7y Network
A 4 \
Network PHY
- Capture
.| 3Atuning & N } CPU N . /
M Lens Control [ Driver (Encoder}J +* Streaming ]:
— Audio 10 «— | GPIO, UsB, 5D, RF
tens | "| Codec o B
MIC "|’
Streaming ) : . Network & 10
- Image data IntelllgentVIdeo Analy5|s - Qutput and input data

B 1-1 IP Camera & & % ,f‘fb;‘aﬁﬁl%]

T4 kR Copyright® Brickcom Corporation, IP Camera Roadmap

Presentation, All Rights Reserved. 2010/12/8
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IP - CAM + NVR

Reserved. 2009/12/10

Software NVR or Standalone NVR

Dome IP Camera

1 : 3GPP
Network

BOXIP Camera

Bl 1-3 CMS(Central Management System)&: Z] i 378 45 B
T kR : Copyright® Brickcom Corporation, All Rights

Reserved. 2010/12/8
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FHAlD

Radius of striking element(mm)/Material / Hammer Mass(Kg)
R=10(IK01~IKO8) / Polyamide / IK01~IK06=0.25

R=25(IK07 IK08) / Steel / IKO7=05,IK08=17
R=50(IK09,IK10) / Steel / IK09=5.0,IK10=5.0

Stroke down{mm)
=56(IK01)

=80(IK02)
=140(IK03)
=200(IK0D4)
=280(IK05)
=300(IK08)
=400(IK086, K07 IK10)

/)

)/

Bl 1-6 IK EpR%E 2R 5 T L H
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TR KR http:// otus/lotus02_c. html

(a) AR ZH () uTi0R2B% + KFHEHAL0’

B 1-11 - & Y454 & A2 ot 3B

FRIR: (F I RN SR A FHI LB L o AR AR
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B4 BOH 28 (Traditional Camers or Analog st
! ~ SRS IF Camera [P CaM
YFIEELE  BRCCTY) HEREETTHER( 5L i
SEIAEI Board Lens / C3-Mount Lens { C-bMount Lens Board Lens f CE-Monnt Lens / C-Mount Lens /
Zoom Lens ! Vari-Focal Lens
iR EER DVE R BEIP Camers BB LA FTIIEH R=E T
(HE T » 2RI VR EER SR ERR Ay
=
& EEE SEEERRSIN DVR » —EiEs R aeies] P EEIP Camers BRACIB LIS L4848 * FLL
a/16/32 | B EREEEE - (BESIF REETER | BN ERERE LIET RthEiaI R erEE » BRLA
ERATEESE i 88EE - PrLiS 2 R — R [ HE R fse BTS2 2 BRI
FI{EA
G iR38 Router B DDNE BT SE3E Router B DDNA £5i7 » 305 —{EIP
Camera * &b 5 - [F #hik B Port » Eonter 5%
FEEbEEEE
S50 o = e i e YR MoveBye 325, » FEFIRESE FRIRF—1% TR F CamerstF T FTP it Port » FEIHE
P I IR IF Camers FEBHEE B8 * oubr BT
i ERHE
e BB+ ‘B ITEEIEEEIEEER RS « SR L |IP Camers -FEERHIES FRIES » Bire 5
i DYE = Frlists it - Sty FEE | S th A BRaEsE - HiEEEFTwak
—a _EBs R - (HiRAR T REER T FEIAFR] = TR A0SR B R S BEARSE -
EBRECCTVHEER -
I AR L 421 20Hz 28 2 40 Hz i8R EiRUr 388 BAE WielesFif
T BESMMEREE RN FEEHPoE ThEEAY IF Camera * THEEHEELE
fRiHER
| WTIC4803720) / PAL(3T6XT720) Megapixel (1280x1024) / HD
Fof= SiEMRDVE $H 2 &EH ( Video ) 3 LCD TEEFERER ( Video ) LCD MonitorERE
Monitor {RGE ) * S EGEREEES ERENEEEERE
ER(Secuity) | |BHERBTINEREE LTI | ESER S T IIEs0m L o Watermark
N Watermark
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Mini Dome

Fizheve Lens

Inemet+Router+NVE
TEWireless

Wandal-Froof

B = FoRA= BiE A= HEREER gzt
Board Lens Inemet+Router+DVE xiE
=Y. Inemet+Router+NVR [R-LED
Cube Camera FEWireless Indoor
= Board Lens Inemet+Router+DVE. RiE
. | C5 Mount Lens | Inemet+Router+INVE. [R-LED
Mini Box Camera FEWireless Indoor
§ Board Lens Inemet+Router+DVE. RiE
| - - - Autofocus
. Mou < TRoutert - )
& Fixed Box Cs ..I_our.T. Lens |Inemet+RoutertNVR  |[ndoarOutdoor P
Vari-Focal Lens | FEEWireless s detmtin
£=1el-] (s}
i Board Lens Inemet+Router+DVE. HE
Eixed Dome VariFocal Lens  |Inemet+Router+NVE Tdagy  |uedeeus f Fendal Fuoct
. Fixed 1 + T e Face detection
FHEWireless RIED
Board Lens Inemet+Router+DVRE RiE
s - - Auto-focus ¢ IR-LED
Vari-Focal Lens | Inemet+Router+NVE Tt
L Bullet Camera e = o Indoor/ 18008 g fiey ¢ Vandsl Fucof
- LEess Face detection
Board Lens Inemet+Router+DVE. RiE
—
i IR-LED
i@
 —

Board Lens Inemet+Router+DVE. HE
e Vari-Focal Lens  |nemet+RoutertNVE [ ) Autofocus ) ¢ Wandal-Fuoof
Vandal Dorne 1= Wireless Indoor/Cutdoor|Face detection
3L IrEless EIED
Board Lens Inemet+Router+DVERE HHE
Vari-Focal Lens  |Inemet+Router+NVE. . Pwmt"z”_”m contual
PTZ Camera = HEWireless Indoor fute Tiasldng
3L I1eless E-LED
Board Lens Inemet+Router+DVE =i
PandZmann contenl

Speed Dome

Vari-Focal Lens
Fizheve Lens

Inemet+Router+NVE
T EWirsless

Wandal-Froof

% 1-2 [P Camera % 73| » #¢ %

T4 kR : Copyright© GemTek Technology Co., Ltd., BU4-Group Brickcom,

[P Camera Roadmap Presentation, All Rights Reserved.
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1K code em Impact energy (Joule) |Pendulum hammer| Spring hammer | Free fall hammer
IKOL .14 TES YES [
K02 0.2 Y¥ES YES N
[KD3 .35 YES YES NG
IK04 0.5 Y¥ES YES N
IK05 0.7 FES TES N
TE0S 1 TES YES [
IKO7 2 FES TES TES
IK0S S YEE [ TES
IK09 10 Y¥ES N YES
IKLD 2 YES NG YES

213k E B IK B &
7L %k 1T Governing Standard BS EN50155 Railway Application-Electronic

equipment used on rolling stock ; , Shock and Vibration Testing.

24



Iy

% Gore-Tex ++ F#p & g *

2.1 PIFE # % f§ 4

= Hog
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CaF, +H 50, > CadSO,+2HF

. g S, F F
CH,+3Cl, > CHCIL,+3HCI ¢_¢
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Channel-7 £ = i% Thermocouple BlEME PR F FH A E NI (TR - ¥ by 57
BRI F W oE I T T RSN 4p B Channel B & - &R E R 50

BH P ENRTERI TR REBS PRAEFAP Y S A A bl

F.

Zk¥: + Thermocouple BIE AR K £ B H & A R F S BLerg B %1 4o @) 3-7- B 3-8~
# 3-9 #75+ 5 Channel-8 >Channel-9 - Channel-10. Channel-11 % = B2 & P8 o

A s 3 PR G IP Camera $5 ¢ 25 Bl B % is L 0T F ek 4R
PIERT o #8 5p 35 M0 > Lo LR 2 @ FRIR AR OPIE AR PN R4 (S AV )
BRIV H A CURE eI RN F A AR ST i o Ao 3-10 S

r2+ Thermocouple (Nl f S R A o L & 2 o2 o S R FHFPS S
TR YR IRAE Y FUR PIFES Chamber 1 0 T F PR 21w i Thermocouple JBlE 41
Channel-12 ~ Channel-13 ~ Channel-14 ~ Channel-15 % % g # & ¥~ Chamber p =
B hT £ ORRR R 0 e 3-11 A e

b EER L HEEEAHAR G L F AL E AT 1 A% FICA-THALTA
EIRAET ARPEFBERET o B AR RV RF 2R Rk 2 AT g
WEARKTREBERRLEFLKED A EF DPTRT2ZAPHBER E > ¥ ¢ > Thermal
Recorder % i» » ¥ 12 £ 12 gz 3% Thermocouple i# £ 0 Channel-12 ~ Channel-13 ~

Channel-14~Channel-15 » ghig 2 p) & Chamber p = ¥ B E R EX F U HBER
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She

FEAR  BHETRRAERNERERLILT LR AT E LR A T

Thermocouple & ¥ aFg g > AT R8¢ F Bk 04 T o

3487 % i

3.4 1 HEF R R

Ty 2R RSB TF I PR KF BRI AFR P 7
119 B~ i Test-1 2 Test-2 «h1Chamber 3 €3k 8t Bl3# 1 2 4 %] 5 55°C/85%RH ¢
35°C/85%RH » 2yt & 5 b fe it AL G 4o ok F BHORIBEH T
F o Test-3 & Test-4 5 Chamber X TI B PIFE 2+ & % % 55°C/85%RH & 35°
C/85%RH » i % # b e TuBAE T Hrtin 3 Ao dfpa -k F St o dor R
Lo F) Pt Test-1 27 Test—2 1 Sk (7 2L Bplzats s ¢ g e + SMT Type &
FER A B H REYE P AREF B TR Y L B R T TR

PR F R~ 2 18§ hoTest-3u Test=4wrnf Sedlk (TP LT B F 7 BLF B F

T\

EIBRT 0 Bl 312 B ATFRFIRTEA L F b o VIRAKF LA

WA EE P ARRE - B A 33 F SRR RGP & AT o

3.4.2 Chamber #=4>7% # » B P, @ 42

Foobo e e f Bk g RAE T FUR B Chamber % B TR 2 LRE L
BT 2 k3 0 ¥ b Chamber ch% ik %A 4otk 05 % A w5 55°C/85%RH 2 35°
C/85%RH » Flpt# f* & % 3-4 2 e fok-Zf B Z(CERZ)  PABANGT
Chamber ** 53K TR & 55 C kK g A 35°C P » H £ /f & 2 pF Chamber

PEF e R F B P (P, Py, ); ¥ b o F] Chamber § Sk 2 B3¢ B 5 %57 2

VS
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FARF LA RBE AR LR LR R RIN 0 272 F % ¢ o Chamber ¥ AR &
FZFH - FATERRE > TEARL LF UERE oa P R RRRRERT

Bl R T 0 T RAILE F AR AN R R TR 2 A R R

(g

EPon > 7 K § Chamber X TAPERR 5 8OWRH P> B2 57 R ZEF 2
BEFARPEE AT G ] 258(3-9)  #-Chamber F 38 & 55°C £
D C2FRETTPHRBRREE A F2Z PP, BEEP,EA BN » a0 d » e 7

Chamber #= 4>-Tk BB R gk § » BP, @& P, E » P, ~ P,antE 4o
- 4 F R 1atm=101325 Pa > P 1* & £ 3-4 47 :
% Chamber 58 & 5 55 G »# P & oz 4 & 5 15758 Pa
% Chamber 58 B 5785 °CpF » & P, 4z ez /& 575628 Pa
S.o=p,/Pe— 0.85%=R, /15758
2 P,=13394.3P, (55°C/85%RH P " Chamber p e f A &)
®=1p,/ Py, 0.85%=Pn/5628
@ P,=4783.8P, (35°C/85%RH P& > Chamber P i # A &)

3.4.3 Channel % ZLip ¥R R @ B2

@ %€ B H Chamber 3% F_i% & F 5% & "2 ~ [P Camera # p 4 Channel
BR R ZAREBRA R ARG 20 (3-10) k3 E 1 & Channel B8 R 5 T 2
P B EAI* Fife 472 Chamber 4 4-7%& # B P, E > & B & » 2 74(3-9) &

36



% 8l Channel sh4p 48R &> ¥ 1t 4 3-5 %4 % Channel BHE & B % 4R %R AE o
M os 0 Rd 2 Bk Test-1~Test—4 4= 4> Chamber 51K TF R 2 RE Y74 2
gk F B4 o P d B¢ A E e 2 [P Camera p e § AR Py b IREU R
%7 % Test-3 ~ Test-4 # Chamber p %40t frz & B P & P v B 9738 X35 1F
BAHE N BN IR F A REF IR 0 Tho it e 28 fod) ghge 4 Chamber P 2
ZHARPaE PoiE o @ Pu¥2 Poit » P 26X 714 £ 42 Channel 2H8 &
k> E Channel B¢ 7 7 P2 AREBRR % A o AT RIRIZ E F A0 4250 07
BE D2 (3-9) ~ (3-10) 0 £ 2 47 2 474> Chamber P 7 § 4 /& Pa >~ Pa it »
SN(3-9)z PviE s £ B 4 3-5 FiF ¢ T &P ehChannel BRE B AT & E S &
feidF BPsE £ ik r 2 83292 Pl s he 1232 5 ) £ 8 Channel 8 & P2 4

Teeip ¥R R -

3.0 R IRE AR & VP

[1114945 ASHERAE #& * &, 4 - + F BREFEHEHFR T0°C T ehg 5 iR ES
FAGEEF AT DARMES BT ARG B2 ST A& FIMRBIELF

R A At chf e

P,-V=n R TGz ) (3-1)
P,-V=n, R TCKkzEF) (3-2)
PV=n-RTGREZF) (3-3)

Ho T Aqciif A fidg - WE AP THAFZBREFERE > M ARTHVRAEF R

BAN B R L SHER KPP AN AL F RS HEF RS PR
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7 A=

SRS F R EA L N SokoEr R a3 £ 18.01528(kg/k-mol) > n, & % F hE

A+ & 28.9645(kg/k-mol ) » R % L* & 48+ # 8314. 41(J/k-mol ) -

by

[12]7 ik~ FRRRT o d FMAFEREFRED S FRTF TG -
BEEFH tFE TR EFE A B Ap 2~ B 22 (Gibbs-Dalton law) »

“rid 278(3-3)¢ oV EHP RRS P= PAP S R e F KA £ H L

o RS G A2 RE Adn=n, +n, > T E I EF RE 258 (3-1)(3-2)
(3-3)  FatpRBEART2ipk ZHV FRT B Pooni b2 Bk fTriiey § &
*i{gﬁfﬁf_ﬂgﬁ:'ﬂu?f@z! ;Lj\%\,ﬂ.,m ¢ v;;:

PP
Ry P (3-0)

Xa = =
(P,+P,) P

x = b (3-5)
(Pa—i-Pv) P

BAR Y (Humidity) s 5 FRfedd 2§ * Eimfmesy gm ¥ g drkx

FREmM, o L EHRAsR K EF TREES, PR B Fi g

/| —_

S

24 2 38 (3-4)2 (3-5)2 2 & 5 (Mole Fraction Ratio)r4 2 & 4 vt %k %

Ao B P 0,62198 2 kPR DA FREE L FHE DA R
S0l s p, = 206219820 = 0.62198- P = 062108 P (3-6)
m, X, Pa pP-D,

t{c/B & vt (Saturation Humidity Ratio) > Z#F=#F®* 24 > &Rk iR
REREAT o G Mk okente o §FRR Y  4Tud 258 (3-6)F @A H 5 -

v

BAT AR HIRA P4 T LR R

Pu = = =~ 0621982 — 0.62108—P= (3-T)
mas Xas pas p— pvs

iR B (Relative Humidity) el Bl BRiEE T » H S 4 BR B 4 T8
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b B BEBRZ Y o frid 20 (3-6)2@-DF iR R e & ¢

¢ =[p,-(pP= PPy - (P=P,)] (3-8)

P o - BAT oG RARA > d 3 p 2 p E WP A 38T
g i

9=,/ Py (3-9

[12]4%% » su ¥ @ #r—-5 4 3¢ 2 4258 (Clausius—Clapeyron Equation) ™ % 7
KFEFRABFRZFNFOY G BESTY KBRS R EF R 1
# & 5. (Brooker, 1967) Pl #& 4102 ™ ¥ 3270 F & >t 273. 16K 2 338. 72K 8 & 2 p,, &
FRE a5

P, =R-eP[(A+ BT+ CT,” + DT,.° + ETy) /(FT,, —GT,. )] (3-10)

Hoe oo

R=22105649. 25

A=-27405. 526

B=97.5413

C=-0. 146244

D=0. 12558 *10e — 3

E=-0. 48502 +10e — 7

F=4. 34903

G=0. 39381 *10e — 2

B 20 3-102 % » F % ER*7172 % Channel A E X » » 7 @4 ik 3-5

#1517 2. Foi8 £ Channel B8 R PFjp B R @ o
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Bl 3-1 ETCA-THAITA R /R R 45417 Fo R RIS

T4 kR : Copyright© GemTek Technology Co., Ltd., BUl-Group Brickcom,

[P Camera Roadmap Presentation, All Rights Reserved.
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Gore-Tex
EREFLO-ring
SMTREIFH AT ETH

ZE @ Slicon Rubber

ERtR
£ FEF57K0-Ring

B 3-2 IP Camera R334 o I I8 3P B
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Test System Block Diagram

&P

POE

#l 3-3 DQE & &1 178

DUT

N\

Thermal Chamber

X

L Carton

Thermal Record

Thermocouple

RIS 2 K R WP

T4 kR : Copyright© GemTek Technology Co., Ltd, All Rights Reserved.
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% EAiR ——gik
a0 = ETT

B 3-4 1990-1999 & % f %+ & k= ? TIBRE

TRk R 0 1990-1999 5 F § B TR, B R E T T ERA E 86,

http://www. bossmen. com/zh/humidity/taiwan. htm

43



Test Point Location

B 3-5 DQE-Device of Te f Channel-1 to 6.

T4 %k © Copyri td., AIl Rights Reserved.

Test Point Location

=
o =t
=
d.
r’ﬂ'

Bl 3-6 DQE-Device of Temperature test Point of Channel-T7.

ok kiR © Copyright© GemTek Technology Co., Ltd., All Rights Reserved.

44



Test Point Location+

CH-08«

Bl 3-7 DQE-Device of T int of Channel-8.

Ltd., All Rights Reserved.

] 3-8 DQE-Device of Temperature test Point of Channel-9.

T kR : Copyright© GemTek Technology Co., Ltd., All Rights Reserved.
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Test Point Location

CH-10

Bl 3-9 DQE-Device of Temperature test Point of Channel-10~11.

7 kR : Copyright© GemTek Technology Co., Ltd., All Rights Reserved.
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# 3-10 Thermocouple Pl &% & 430 i B 349 > S imid 5§ i

T4 kR : Copyright© GemTek Technology Co., Ltd., All Rights Reserved.
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Test Point Location (Ambient temperature)

B] 3-11 DQE-Device of Temperature test Point of Channel-12~15.

F AL kR : Copyright© GemTek Technology Co., Ltd., All Rights Reserved.
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EBRBER

B 3-12 FRRTEAL F b e IRYRF SHZF BH TR T AR R

7 kR : Copyright© GemTek Technology Co., Ltd., All Rights Reserved.
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FOUBLLIOU 34

Model Mo. TH 401A TH 402A TH 403A TH 411A TH 412A
External dimensions. (W H > Dmmj 880 1535 839 Ga0x 2123 1014 aa0x 2153 1285 Ta0X 1702 1250 TEOD > 2018 1820

Capacity (liter) i B1m2 613 180 1802
g Intemal dimensions (W H > Dmm) 500 350350 (00X 230 350)x 2 | (500X 350X 3503 00 B0 ¢ 500 (600 600> 500) =2
= Mass [kg) 180 340 430 280 510
E: External material Coated stee

Internal material Stainless steel [3U5304)

Rack Included Included Not included Included Mot induded
Temperature range —40°C~+100°C

Humidity range

20%RH~BE%RH

Temperature ramp-up rate

—40°C~~~+100°C Within 50 minutes

Temperature ramp-down rate

+ 20T ~—40°C Within 70 minutes

Temperature fluctuation range

+0.2°C/ 2 5%EH (no specimen)

Temperature Tumidity unifomity 050/ 3.0%EH (no specimen)
Sensor PT1D0C
Operable ambient tamperature rangs +5C~~+35%C
Circulation fan Sirocoo fan

Refrigerator

Sir-cooled, hermetically sealed compressor

Refrigerant

HFC404A

Expansion system

Pulse-contro! elecironic expansion vale

Thermal heater

Wichrome sirp heater

Humidification heater

Sheathed heater

Control software

E Condenser Plate fin oo
5_ Control system PID control by microprocessor
- g Setting method Through communication with the PG (scdd separately) or unique controller (optional)
g = | Communication method R5485
gg Display resolution 1% 11%RH (door) or 0.1 /1%RH (while communicating)
o R 0TI A
% Display LED digital display
Programming features Mo, of steps: 0 o 220 STEP, No. of repettion: BED times, No. of registrable programs: O to BE programs
E - Power supply AC200V, 3, 50/80Hz, voltage fluctuaton £ 10%
EE Maximum current (&) 17 34 51 21 42
%E Maximum load current (A} 19 38 a7 23 48
5 = Humidification water Pure water {105/ cm and below, 0.7~2.5kgfilcm?)
Mam power source earth lzakage breaker, overheat protector, boil-dry cut-off device, refrgerator pressure
Protective device switch, refrigerater overload relay, fan motor overlead relay, thermal heater overload protection fuse,
humidifization heater owerload protection fuse, control circuit overioad protection fuse
Memory backup functon, user messags function, pause function, sef-diagnostic function, automatic restart
e R, uppar and owet sempersirs e ouipe ncion. i gral ouput temins, waeng Ameion.
specimen powver supply intefock teminal
Main body Wiewing window (2E0W 2 190H), room lamp and sguare cable port 100 x30mm (baoth sides)
-E g Accessories RE232C-RE4EE converter, 2 shelf boands, operation manual, wick, warranty card
g.ﬁ- Communications function R5485, interface for keypad
ad

ncludes overall control, test condttion setting, temperaturehumidity data, termperaturehumidity trend,
and schedu's management screens (for Windows2000/XF)

# 3-1 ECTA-THALIA R R R 45417 R R BIR SRR £

F AL kR : Copyright© GemTek Technology Co., Ltd., All Rights Reserved.
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wiEEitE ARTER

A 1 A 3 4 5 & 7 B 9 10 11 12 *
HirZh ]
ik il 76 02 ] 02 79 | W &9 72 e T e
=2l B3 76 a1 02 T T 200 M &8 &9 A E: 6
HEAH L 95 L | N B3 B3 80| 79 ad 95 o a7
(¥ T#E)
E g B3 e 79 80 I 7l LU 7l 72 U I 6
k& 0 &8 76 80 79 76 | W I &9 i | (&)
FEil 75 75 83 87 ] 83 TP 75 79 &d 8l &0
"W ad 02 07 ad ad a1 2| e a1 ad il 83
B e 80 a1 ] B3 07 B3 02 e ’?4 ad 79 8l
=ik ’?4 ’?4 76 76 I 79 73 72 72 72 a1 I (&)
= &8 &8 ’?4 I 76 ’?4 73 73 I ’?4 o M 73
BE 79 s il B3 79 I 79 02 80 ] G W]
i I 2 a1 e e 73 T 73 &8 Y| (&)
AT 73 7 82 7 73 7 73 T i 73 T i (&)
ik 79 76 B3 07 ad 80 I T ’?4 ’?4 U G
HE 7l L ’?4 80 ad ad B3 79 ’?4 e 3 7

Bl EBAT 10 FHI{E

# 3-2 1990-19997 i1 -~ & 53t A & g T IR (@ 1Lt 4

TR KR D 1990-1999 s i#G % R TR R TIERR B A

http://www. bossmen. com/zh/humidity/taiwan. htm

SRR ‘BB Test-1 Test-2 Test-3 Test-4

PRBE AT H H

Chamber{] 53 RIS IE E(C) 5 35 55 25

ChamberH|FERIEIRE(PRH) 85 85 85 85

R R ) =48 =48 =1 |
# 3-8 F W TR &
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sf R EZABAR

B fafozEEe |IBRE Mo | B | MR | BE| MfoE
C Pa C Pa C Pa C Pa
0 611.9 38 6.624.0 76 40,189.3 114 163.659.6
1 657.7 30 6,990.8 77 41,8800 115 169,103.9
2 T06.6 40 7.374.9 T8 43.650.7 116 174.695.8
3 T58.6 41 7.777.1 79 45,473.3 117 180.438.1
4 814.0 42 8,198.1 20 47.350.5 118 186.334.1
5 873.0 43 8,638.7 81 49,3109 119 192.386.6
(§] 035.7 44 9.009.5 82 51.3294 120 198,508.9
7 1.002.4 45 9,581.3 83 53.416.8 121 204.974.1
8 1,073.2 46 10,085.0 84 55,574.8 122 211,515.3
9 1.148.4 47 10,611.2 85 57.805.4 123 218,225.7
10 1,228.2 48 11.160.9 86 60.1104 124 225.108.6
11 1,312.9 49 11,7348 87 62.491.9 125 232.167.3
12 1,402.7 50 12,3340 28 64,951.6 126 230,405.1
13 1,497.8 51 12.959.1 89 67.491.7 127 2468254
14 1.508.5 52 13.611.3 90 70.114.2 128 2544315
15 1,705.2 53 14,2914 o] 72,821.2 129 262.227.0
16 1,818.0 54 15,000.3 92 75.614.6 130 270,215.2
17 1.937.4 55 15.739.1 93 76.496.8 131 278.399.6
18 2.063.6 56 16,508.9 04 81.469.8 132 286,783.8
19 2,196.9 57 17.310.5 05 84,5358 133 295.371.5
20 2.337.7 58 18.145.2 96 87.697.2 134 304.166.1
21 2.486.4 50 19.013.9 97 00,956.1 135 3131714
2 2.643.3 60 19.917.9 og 04,3149 136 322,391.0
23 2.808.7 61 20,8582 00 97.775.9 137 331.828.7
24 20832 62 21.836.0 100 101.341.5 138 341,488.2
25 3.167.0 63 22.852.6 101 105,014.1 139 351.373.3
26 3.360.6 64 23,000.1 102 108,796.2 140 361.487.0
2 3.564.5 65 25.006.8 103 112.690.2 141 371.835.8
28 3,779.1 66 26.147.1 104 116,698.7 142 3824209
20 4.004.8 67 27.331.1 105 120,824.2 143 393,247.2
30 4,242.2 68 28.560.3 106 125.069.3 144 404.318.6
31 44918 69 20.836.0 107 129,436.7 145 415,639.2
32 4.754.0 70 31.159.6 108 133,929.0 146 427.213.0
33 5,0294 71 32,5325 109 138,548.0 147 4390,044.1
34 5.318.5 72 330563 110 143,200.1 148 451.130.0
35 5.621.9 73 35432.3 111 148.182.5 149 463.494.8
36 5,040.3 74 36,962.1 112 153,201.8 150 476.122.6
37 5,274.1 75 38.547.2 113 158,350.8

% 3- 4o k-FF R4 ACER %)
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3% Bk
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42 Rk F B2 RBFES

i d % Test-3 48 Test-4F &% g5 v, 234 &25F5
TRASP Y RE DT FCEEFPFEALAAERR > A T

FF F A ¥ d Chamber ¥ F 2 -k o F & r o Tt g §F ¢ 44

-~

kA G A AE e A2 AR o A R AR o Test-3
% Test-4 § 3 <425 % &~ B3 Je§ 34 42§ 7 1E 4 ¢ 3% Chamber

R A BSURHB § 2 Bk § B o ot R TR~ poPn

T\

y

e
i Y

PERCECT W g e e =

|l
P
<l

¥

%‘P“ H_# > Chamber

BY R F s RIS

(w
=
&
4y
I
=

z FEJR F * i~ pon 3
FoaRrFREEARARE ST FPHARS g5 LG IEfrS T
AfE 0 Tt o F A RORR E R igesEn ALY kA G 7 R A kR
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FAEFGRE  FZHN D PIEARFORFL T F T L F o

b

g ks g B BARE ) T LA S i
o @2 52 g2 o 5 53579 % Test-3 & Test-4 2 R A
R4t 0 4ot 3-5 ik & 2 Thermocouple £ B & & Channel 2
R R EZ M RFF - A AN B B g Channel B B B H B
zZ ¥ RRE 4 £ 3-57 A8 ¢ A 2 A FH 4 Channel-11(F P £
ARE ) P RBIERFRAFOTREFEERE D FEERD RN FE
R R L A B Moo Aok 3-5 47T Test~3 £ Test-4 5 7 B % B R A
R T B CE IO RF O ERE FFERALS S HT.8CE 39.9

55



Co Ap ¥R A ~ % 5 T4.5%RH & 65.2 %RH > #r 2 F & 2 v Channel
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Chamber 3

(4-2) :

pw=(/R)T= m/V (4-1)
O=(0v/ Pwu)*100%=Ce /E)+100% = (s / S)+100% (4-2)
¥oobo VR 4o (4-1)2 (4-2)2 38 » & 1% io B 4-4 & £
42 BB RERARAFEHBAY 7 RFA- KX FRRE TV R
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D/d = Quter/Inner diameter

A= Concentricity = 0,8 mm

Y = Membrane

Z = Support Material

X = Adhesive

b = Thickness (see table)

Tolerance of diameters: +/-0,25 mm

Rl 4-1 Gore-Tex A1%L GAW324 i § "R B % 2 SH 0P 7 & B
F L kiR © Gore Protective Vents of Product Performance Specification.
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Gore-Tex —‘

O-ring
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Bl A2 I3k f SHHRL 7 L REP R
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AL kR Copyright® GemTek Technology Co., Ltd., All Rights Reserved.
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Bl 4-3 Test-1Channel § & frpF 2 it & 5
T4 kR : Copyright® GemTek Technology Co., Ltd., All Rights Reserved.
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— Relative Huradity 100%  — Eelative Humadaty 90% Felatre Hurradity 20% Felatrre Hurrodity #0%
— Relative Hurradaty 60% — Relatrve Hurdaty 50% — Eelative Huradity 40% — Relative Hurradaty 30%
Felative Hurnidity 0% — Relative Huradity 10%

Bld4-4 B EREBREZHER
FALE 2 kR
http://www. lenntech. com/calculators/humidity/relative-humidity. htm
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Series GAW324 Series GAW325 Series VE4 Series VES

IP rating (IEC 529, 2nd) P67, P68 3 P67
Water entry pressure »1,0 bar/60 sec »0,4 bar/e0 sec
of membrane (> 14, 5 psi/60 sec) (> 5,7 psif60 sec)

Typical airflow

dp=70 mbar / 1.0 psi 5 ml/min/mm? 33 ml/min/mm? 26 ml/min/mm?2
rs;:u[;:\.;%[;orTransmissinn Rate » 100 kg/m?/26h 17 kg/m?/24h 26 kg/m/24h
Transmission loss (up to 3 kHz) «1dB «1dB ¢5dB <6 dB

Acoustic impedance in rayls 83 rayls MKS average! 91 rayls MKS average! 830 rayls MKS average! 980 rayls MKS average!
ASTM 1050 modified 120 rayls MKS at 300 Hz 125 rayls MKS at 300 Hz 2500 rayls MKS at 300 Hz | 3000 rayls MKS at 300 Hz
Membrane type ePTFE

Membrane characteristic Hydrophobic Oleophobic Hydrophobic Oleophobic
Membrane color Black White

Backing material None PET-Nonwoven

Backing material color None White

Thickness reference 0,5 mm 0,3 mm

Part orientation Liguid may face part from either direction Membrane needs to face the outside (liquid) environment
Salt spray test DIN EN 1SQ 9227 No penetration of salt crystals through the membrane into the housing

Temperature resistance - 40°C to +100°C - 40°Ct0 +70°C - 40°C t0 +100°C
Adhesive system? GA2025 acrylic GA2021 acrylic GA2025 acrylic

# 4-1 Gore-Tex Z15. GAWS24.2 41 F 45 P &

T kR © Gore Protective Vents of Preduct Performance Specification.

WECO) 20| 10| 0 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
Calculated grams of H,O per kg of air(g/Kg)
Relative Humidity

100 121 | 225 | 4.2 | 7.84 |14.62|27.27 |50.87 | 94.9 | 177 |330.3|616.1| 1149 | 2144
90 1.09 | 2.03 | 3.78 | 7.05 | 13.16 | 24.54 | 45.78 | 85.41 | 159.3 | 297.2| 554.5 | 1034 | 1930
80 097 | 1.8 |3.36 | 6.27 |11.69]21.61 | 40.69 |75.92 | 141.6 | 264.2 | 492.91919.5 | 1715
70 0.84 | 1.58 | 2.94 | 5.48 | 10.23|19.09 | 35.61 | 66.43 | 123.9|231.2|431.3|804.5 | 1501
60 0.72 | 1.35 | 2.52 | 4.7 | 8.77 [16.36 | 30.52 | 56.94 | 106.2 | 198.2 | 369.7 | 689.6 | 1286
50 0.6 | 113 | 2.1 | 392 | 7.31 |13.63|25.43|47.4588.52 | 165.1 | 308.1 | 574.7| 1072
40 048 | 09 | 1.68 | 3.13 [ 5.85 | 10.91 |20.35|37.90 | 70.81 | 132.1 | 246.4 | 459.7 | 857.7
30 0.36 | 0.68 | 1.26 | 2.35 | 4.39 | 8.18 | 15.26 | 28.47 | 53.11 | 99.08 | 184.8 | 344.8 | 643.2
20 0.24 | 045 | 0.84 | 1.57 [ 2.92 | 545 |10.17 | 18.98 | 35.41 | 66.05|123.2|229.9 | 428.8
10 0.2 1023|042 1 0.78 | 146 | 273 | 5.09 | 9.49 | 17.7 |33.03|61.61 | 114.9 2144
0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 4-2 HBE R BRAEE ¥ % (Calculated grams of H:0 per kg of air)

E Nk

http://www. lenntech. com/calculators/humidity/relative-humidity. htm
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CH e 55C, 85% L S
Humidity Sk
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This document is copyrighted and may not be copied or disclosed to a third party without the specific

written authority of Gemtek. Copyright Gemtek Technologies.
COMPANY CONFIDENTIAL: NOT FOR EXTERNAL DISTRIBUTION

68



S I = -

Ref:
Gemfek Test Report for GemTek DQE Iss: 1.00
Winskes Brsadsand Arywhern po Q Page: 15 of 15
Specimen No IPCG-109_V03 E"’;";"d Grace_Chou
Place of Evaluation | Thermal Chamber ETAC TH411A Eval :
i 2012312
bty S 357 85% D
Humidity T

Tese-2 35(C, 85%

A S Y ey e ——— A ————y ——

nooeco oo soo 021010 04600 oocnn oo

This document is copyrighted and may not be copied or disclosed to a third party without the specific

written authority of Gemtek. Copyright Gemtek Technologies.
COMPANY CONFIDENTIAL: NOT FOR EXTERNAL DISTRIBUTION

69



Woos =

Ref:
Gemhk Test Report for GemTek DQE Iss: 1.00
Wirnkes Brcadsand Avynhare po Q Page: 16 of 16
Specimen No IPCG-109_V03 E“Il;“y"'d Grace_Chou
Place of Evaluation | Thermal Chamber ETAC THA411A | oo —
o, s SSC, 85% Lk
Humidity e

Test-3 55, 85%

This document is copyrighted and may not be copied or disclosed to a third party without the specific
written authority of Gemtek. Copyright Gemtek Technologies.

70

COMPANY CONFIDENTIAL: NOT FOR EXTERNAL DISTRIBUTION



" ¥ o=

Ref:
Gemk Test Report for GemTek DQE Iss: 1.00
Whrakes Broadand Awhus B Q Page: 17 of 17
Specimen No IPCG-109_V03 Ex “;“;”d Grace_Chou
Place of Evaluation| Thermal Chamber ETAC TH411A Fraliion —
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Ref:

Gemtek Test Report for GemTek DQE Iss: 1.00

Page: 18 of 18

Mk e AN ..':\n‘- '

Evaluated

. a ;
Specimen Mo [FCG-109_V03 By

Grace_Chou

Flace of Evaluation Thermal Chamber ETAC TH-411A .
Evaluation

Temp. and — S
Humidity 5510, 85%

o

20127223

cation B e or Ja PDy Max-Tj Te Limit

CH-01 Q1 {AP9SESGM) 25 LW | 50 B1.5
CH-02 (U620 (OV0e20-LELD) 5 0495w 125 102.0
CH-03  [LATL (LC4032ZE-TTHN4RC) Operation Junctiom Temperatuns; O=+490 T 0.0
“H-d U1 {GMEL6155-BE) Max Case Temperature: 1152 T 115.2
CH-05 U550 (VARCZ5 [2BMSBIAD 0.2 L.6W 4 J8.6
CH-06 U098 (529GLIZ8P1 L FFIOLO) A Ta) 0. 165W 125 118.5
CH-07 |55 (WABC 251 25045 BT A1) 0.2 L.6W a4 118.5

cation Te Limit Test-1

CH-01 Q1 {AP9ESGM) §1.5 70
“H-02  |Ua20 {OV0620-LE10) 102.0 75.3
CH-03 |LATL (LCA0G2ZE-TTN4SC) Q0.0 4.2
_H-( U1 {GME16155-BE) 115.2 0.5
SH-05 [USS0{VERC2S 2504581510 08.6 68.6
CH-06 U109 (529GL128P1 1TFFIOL) 118.5 67.7
~H-07  |US5 (V5BC251 28045 BI3]) 118.5 4.7
~H-08 |Housing NIA 9.9

~H-09  |Housing NfA 63,
_H-10  |Housing NIA 62
“H-11  [Housing NiA 58.5

TIA o'y
(!

“H-12  [Ambient Temperature NiA 55.0

~H-13  [Ambient Temperature NiA 55,0

~H-14  [Ambient Temperature NIA 55.8
“H-15  |Ambient Temperature MNiA 55,5
Humidity NiA B5%

This document is copyrighted and may not be copied or disclosed to a third party without the specific
written authority of Gemiek. Copyright Gemtek Technologies.
COMPANY CONFIDENTIAL: NOT FOR EXTERNAL DISTRIBUTION
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Ref:

Gemiek Test Report for GemTek DQE Iss: 1.00

Page: 19 of 19

‘Airakiis Breadiand frywham

Evaluated

Specimen Mo [PCG-109_V03 Bv

Grace_Chou

Place of Evaluation Thermal Chamber ETAC TH-411A .
Evaluation

Temp. and - Drate
ERN :
Humidity ST, B5%

2012w 12

cation e ar Ja FDy Max-Tj Te Limit

CH-O0L Q1 {AP985GM) 25 2.5W L5l 81.5
_H-02 U620 (0OV06e20-LB 1) 50 0.495W 125 102.0

CH-05 |LATL (LCA032ZE-TTNARC) Operation Junction Temperature: (90 C Q0.0

“H-01_|U1 (GM8161S5-BE) Max Case Temperatire:1 15.2 C 115.2
"H-05_|USS0 (VS8C2512804SBISD) 0.2 L6W iE 98.6
"H-06_|U109 (SGLI2SPLIFFIOD) | 390a) 0.165W 125 118.5
“H-07_|US5 (V58C251 28045 BI5) 0.2 L6W 99 118.5

cation Te Lirmt Test-2

01 01 (AP9SRSGM) %7 —
CH-01 |1 {AP9585GM H7.5
SH-02 (US20(0 102.0 57.6
CH-0G [LATL (LCA0E2ZE-TTN4EC) 0.0 558
“H-M (Ul {GME16]155-BE) 115.2 51
SH-05  [USS0(VSEC25128(MSBI50) 08.6 0.7

| PR s AN - 10 . Akl L)
“H-06 |U109 (SZOGLI2SPLIFFION0) | 1185
CH-07  [USS (V3BC251 28045 BI3) 118.5 55.8
“H-08  [Housing N/A 50.2

"H-09  [Housing N/A 44.6
"H-10  [Housing NIA 41.5
"H-11 [Housing NiA 3.7
“H-12  |Ambien

mperature MNiA 354

“H-14  [Ambient Temperature MNiA A5

{ Te

“H-13  [Ambient Temperature NiA 35,6
{ Te
{ Te

“H-15 [Ambient Temperature NiA i 5

Humidity N/A BS%

This document is copyrighted and may not be copied or disclosed to a third party without the specific
written anthority of Gemtek. Copyright Gemitek Technologies.
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Ref:
[zs; 1.00
Page: 20 of 20

Gemtek

‘Ainakis Brsadiand Anyabam

Test Report for GemTek DQE

Evaluatad

Specimen Mo By

[PCG-109_ W03 Grace_Chou

Place of Evaluation Thermal Chamber ETAC TH-411A

Evaluation
Drate

201223
Temp. and

i i
Humidity S5C,B5%

cation B or Ja FD Max-Tj Te Lim
CH-01 (01 {AP9SESGM) 25 25W 150 B1.5
CH-02 U620 (OVDe20-LE 1) 5 0495W 125 102.0
CH-03  [LATL (LCA032ZE-TTNARC Operation Junction Temperatuns; O=+90 T 0.0
“H-d U1 {GMEL6155-BE) Max Case Temperature: 1152 T 115.2
CH-05 U550 (VERCZ5 12804 SB150 0.2 L.OW a4 98.0
CH-06 U108 (529GL1Z8F1 LFFIOLO) N Ta) 0, 165W 125 118.5
CH-07 |55 (WABC25] 28045 BI &I 0.2 L6W a4 118.5

Te Limit

CH-01 |01 {APSESGMD §1.5 0.4
TH-02  |U&20 (OVIe2Z0LE 1D 102.0 I
CH-0G |LATL (LCA032ZE-TTHNABC) a0.0 76
CH-4 |1 {GMELSLES-BE) 115.2 0.7
CH-05  |USS0 (WSRC 2512804 SBIST 98.6 6.8
CH-06 U109 (S29GL1 28P1 L FFIOLO) 118.5 683
CH-07 |USS (W5SRC25] 280458150 118.5 0.1
CH-08  |Housing NIA .6

Housing

Housing

Housing

N/A

Armbient Temperature

Ambient Temperature

Ambient Temperature

Ambient Temperature

N/A

Humidity

N/A

This document is copyrighted and may not be copied or disclosed to a third party without the specific

written authority of Gemiek. Copyright Gemitek Technologies.
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Ref:

Gemfek Test Report for GemTek DQE Iss: 1.00

Page: 21 of 21

i Brcadsand Anpaham

Evaluated

Specimen Mo [PCG-109_Vi03 By

Grace_Chou

Flace of Evaluation Thermal Chamber ETAC TH-411A :
Evaluation

Temp, and - Drate:
357 g
Humidity ST, 85%

0lHwFI12

cation B or Ja PDy Max-Tj Te Limit

CH-01 Q1 (AP9685GM) 25 25W 150 §7.5
CH-02 U620 (OV0620-LB10) S0 0.495W 125 102.0

CHAOG |LATL {LCA0EZZE-TTINASC) Operation Junction Temperatume: (-+90 C 9.0

~H-4 UL {GME16]155-BE) Max Case Temperature:1152 C 115.2
CH-06  JUSS0 (VAT 25 1280 SBI5]) 0.2 LAW 99 05.6
CH-06 U109 (S29GL128P1 1 FFIOL0) 3 Ta) 0.165W 125 118.5
CH-OF USS (VSRS 28045 BI5I) 0.2 LEW 99 118.5

caton Te Limit Test-4

_H-01 Q1 (AP9685GM) 57.5 35
CH-02 (U200 (OVOe20-LE 1D 102.0 58.9
CH-0G [LATI (LCAOG2ZE-TTNARC) Q0.0 56
_H-( Ul {GM216155-BE) 115.2 52.3
“H-05  |USS0 (WVS8C25]128(MSBISI) 98.6 52.7
“H-06 (U109 (S29GL128P1 1 FEI0L(0) 118.5 51.1
CH-07  [USS {(V58C251 28045 BI 81D 118.5 57.5

"H-08 [Housing NiA 51

“H-09  [Housing NiA 45.7
"H-10 [Housing NiA 41.5
“H-11  [Housing Nis 0.3
~H-12  |Ambien

mperature NI iS5

~H-13  |Ambient Temperatune N/

“H-14 |Ambient Temperature Nis

L Te
L Te
L Te
“H-15 |Amhient Temperature Nis 15.8
Humidity NIA B5%

This document is copyrighted and may not be copied or disclosed to a third party without the specific
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