Measurement of Maximum Permissible Exposure 1/4

Measurement of Maximum Permissible Exposure

1. Foreword

In adopt with the Human Exposure IEEE C95.1, and according to the FCC 1.1310. The
Maximum Permissible Exposure (MPE) is obligated to measure in order to prove the safety

of radiation harmfulness to the human body.

The Gain of the antenna used is measured in an Anechoic chamber. The maximum total
power to the antenna is to be recorded. By adopting the Friis Transmission Formula and
the power gain of the antenna, we can find the distance right away from the product, where
the limit of the MPE is.

2. Description of EUT

FCCID : VUIUPWL6024
Product name :  WIFI module
Model : UPWL6024
Classification :  Mobile Device

(1) Under normal use condition, the antenna is at least 20cm

away from the user;

(i1) Warning statement for keeping 20cm separation distance
and the prohibition of operating next to the person has been

printed in the user’s manual

Operating Frequency : IEEE 802.11b/g/n Draft 1.0 20M: 5.180GHz ~ 5.240GHz,
5.745GHz ~ 5.805GHz

IEEE 802.11n Draft 1.0 40M: 5.190GHz ~ 5.230GHz,
5.755GHz ~ 5.795GHz

Channel Spacing : IEEE 802.11b/g/n Draft 1.0 20M: 20MHz;
IEEE 802.11n Draft 1.0 40M: 40MHz

Supported Channel : IEEE 802.11b/g/n Draft 1.0 20M: 4Channels;
IEEE 802.11n Draft 1.0 40M: 2Channels

Modulation Skill : DBPSK, DQPSK, CCK, OFDM

Power Type :  Powered by PCI Express interface of client’s device

Applicant: PEGATRON CORPORATION

FCC ID: VUIUPWL6024, FCC Part 15 Subpart E for UNII
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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3. Limits for Maximum Permissible Exposure (MPE)

Frequency Electric Field Magnetic Filed | Power Density (S) | Averaging Time
Range Strength (V/m) Strength (H) (mW/cm2) |E |H or S
(MHz) (A/m) (minutes)

(A) Limits for Occupational/Controlled Exposure

0.3-3.0 614 1.63 100 6
3.0-30 1842/ 4.89/f 900/f* 6
30-300 61.4 0.163 1.0 6
300-1500 -- -- /300 6
1500-100,000 - -- 5 6

(B) Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 100 30
1.34-30 824/f 2.19/f 180/ 30
30-300 27.5 0.073 0.2 30
300-1500 -- - /1500 30
1500-100,000 -- -- 1.0 30

[The EUT is tested in transmit and receive modes and in the first, middle and the last channel separately. The
following shows only our observation have the greatest emissions.]
According to OET BULLETIN 56 Fourth Edition/August 1999, Equation for Predicting RF Fields:

Friis Transmission Formula: S = PG = 35.60x6.14 =0.043mW / cm*

47R*>  471(20)

35.60x6.14
Estimated safe separation: =4.17cm

”

Remarks: "The safe estimated separation that the user must maintain from the antenna is at least 4.73cm

Where: S = power density (in appropriate units, e.g. mW/cm2)
P = power input to the antenna (in appropriate units, e.g., mW)
G = power gain of the antenna in the direction of interest relative to an isotropic radiator

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)

The Numeric gain G of antenna with a gain specified in dB is determined by:
G =Log " (dB antenna gain / 10)
G=Log "' (7.88/10)=6.14

Applicant: PEGATRON CORPORATION

FCC ID: VUIUPWL6024, FCC Part 15 Subpart E for UNII
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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Appendix

Antenna Specification
(Antenna#l UCW2583)

Applicant: PEGATRON CORPORATION

FCC ID: VUIUPWL6024, FCC Part 15 Subpart E for UNII
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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SPECIFICATION

Description........................... WPB107 Minil. 13(Black) Antenna

with MHF L74mm

2.Customer..........cceeiveieiiiiieei i eeeee o e.s PEGATRONCORP
SPAtNO... e, : 1415-00XR000
4.Coaxial Lenght...............ccceevveven e S 74mm(see Drawing)
5.Electrical Characteristics
Operating Frequency.............cocceevvnnn...: 2~6GHZ
Impedance..........coooe i : 50 Ohm nominal
2.4 Operating Temp,EX........................:-20°C ~ +65°C
2.5 Storage Temp,EX.............cceeeeveen.-30°C ~+75C

6.Mechanical Chararteristics
Connector........cvveeee e MHFE

7.Raw Material
CoaxialCable.........cccoeevvearin ..o Mini 1.13
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@Wanshih Electronic Co., LTD

Research & Development Department

Antenna Measurement

CUSTOMER:UNIHAN
ANT BANDWIDTH :2.4-2.5,5.15-5.35,5.725-5.875GHz
TEST INSTRUMENT : 1. AGILENT E5071B NETWORK ANALYZER

2.Sporton ETS OTA Chamber
ENGINEER : Puma Lu

DATE : 2009/06/19
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Antenna 1 Pattern
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Test Summary

Antenna 1
Model WANSHIN_DIPOLE_ANT_3D_FS_2400-5850 MHz
Test / Position Gain / Free Space
Frequency 2400 2450 2500 4950 5150 5250 5350 5725 5850

Ant. Port Input Pwr. (dBm) 0 0 0 0 0 0 0 0 0

Tot. Rad. Pwr. (dBm) 0 0 0 0 0 0 0 0 0

Peak EIRP (dBm) 3.1632 | 4.36112 | 5.34066 | 4.4651 | 5.24286 | 5.31324 | 4.9749 [ 3.92627 | 4.06678

Directivity (dBi) 7.14573 | 7.09798 | 7.03793 | 6.35548 | 7.05054 | 6.94101 | 6.55653 | 5.66147 | 5.92974
Efficiency (dB) -3.98254 | -2.73686 | -1.69727 | -1.89038 | -1.80768 | -1.62778 | -1.58163 | -1.7352 [ -1.86296
Efficiency (%) 39.9711 | 53.2493 | 67.6509 | 64.7085 | 65.9527 68.742 69.4764 | 67.0625 | 65.1184
Gain (dBi) 3.1632 4.36112 | 5.34066 4.4651 5.24286 | 5.31324 4.9749 3.92627 | 4.06678
NHPRP +Pi/4 (dBm) -5.55515 | -4.32298 | -3.38968 | -4.40643 | -4.29672 | -4.1251 | -4.04478 | -4.13462 | -4.19475
LHPRP / TRP Ratio (dB) -3.5328 | -3.80454 | -4.01577 | -4.69195 | -4.83218 | -4.83934 | -4.80762 | -4.87711 | -4.72813
LHPRP / TRP Ratio (%) 44.3323 | 41.6434 | 39.6664 | 33.9472 | 32.8687 | 32.8145 | 33.0551 | 32.5304 | 33.6657
Front/Back Ratio (dB) 11.683 10.4828 13.859 2.96604 | 3.30389 | 2.83184 | 1.93979 | 3.18947 | 8.71662
Phi BW (°) 51 52 54 18 17 18 22 65 89
#NAME? 24 21 35 9 9 10 11 44 57
#NAME? 27 31 19 9 8 8 11 21 32
Theta BW (°) 52 61 57 54 40 37 38 101 64
#NAME? 29 37 27 16 15 15 17 52 36
#NAME? 23 24 30 38 25 22 21 49 28
Boresight Phi (°) 105 105 90 90 90 90 90 285 315
Boresight Th. (°) 75 75 75 150 150 150 150 15 15
Maximum Power (dBm) 3.1632 4.36112 | 5.34066 4.4651 5.24286 | 5.31324 4.9749 3.92627 | 4.06678
Minimum Power (dBm) -21.1277 | -16.1791 | -21.1285 | -17.9613 | -18.2173 | -20.8425 | -21.4879 | -26.0244 | -19.417
Average Power (dBm) -4.00758 | -2.85354 | -1.74072 | -1.07929 | -1.08213 | -0.799589 -0.741692 | -0.837944 | -1.02597
Max/Min Ratio (dB) 24.2909 | 20.5402 | 26.4691 | 22.4264 | 23.4602 | 26.1558 | 26.4628 | 29.9507 | 23.4838
Max/Avg Ratio (dB) 7.17078 | 7.21466 | 7.08139 | 5.54438 | 6.32499 | 6.11283 | 5.71659 | 4.76421 | 5.09275
Min/Avg Ratio (dB) -17.1202 | -13.3255 | -19.3878 | -16.882 | -17.1352 | -20.0429 | -20.7462 | -25.1865 | -18.391
Average Gain (dB) -3.98254 | -2.73686 | -1.69727 | -1.89038 | -1.80768 | -1.62778 | -1.58163 | -1.7352 | -1.86296

Note




Antenna 2

Model WANSHIN_TEST_3D-1_F5_7400-5825 MHz
Test / Pasition ~ Gain f Free Space
Frequancy 2400 | 2450 2500 | 4900 5150 5250 | 5750 5825

Ant. Port Input Pwr. (dBm) 0 0 0 [i] i 0 [ 0

Tot. Rad. Pwr. (dBm) -25362 | -3.4669 | -4.3993 | -2.1662 | -1.8984 | -1.8421 | -2.4334 | -2. 7068

FPeak EIRP (dBm) 254811 | 0.95768 | -0.0502 | 7.19245 | 7.74273 | 7.88411 | 62912 | 53716
Diractiity (dBi) 508420 | 44246 | 434007 | 938065 | 964115 | 972623 | 72462 | B.03R42
Efficiency (dB) 253618 | -3.48692 | 43993 | 21692 | 188842 | -1.84211 | 243342 | -2 70682
Efficiency (%) 557676 | 450009 | 36.3136 | 60.6958 | 645680 | 654318 | 571029 | 536189
Gain (dB) 254311 |0957681 |-0ms0235) 719245 | 774273 | 7osd11 | 62912 | 53316
MHPRP +Pifd {dBim) 448363 | 538077 | 615315 | 418072 | 393331 | 3852 | .4.88516 | 467412
LHFRE / TRP Ratio (dE) 256314 | 26033 | -279237 | -166116 | -1.66873 | -1.72815 | 234673 | -2.49533
LHPRE / TRP Ratio (%) 554225 | 549123 | 52573 | e8.2157 | 6e0%68 | 67171
Front/Back Ratio (dB) 514502 | 503607 | 301379 | 17.221 | 116439 | 141 | ezaaa
Phi BW (%) 76 Bl a7 % Y 2 T rs
fAME? 30 N 24 14 15 15 7
[iamE? 45 24 73 11 g 7 f 1 3
Theta BW (4 75 54 49 I 7 a7 i
lmlaME? 63 40 28 1 13 1 1
BAME? 12 14 21 19 14 14 12 15
Baresight Phi (%) 150 15 165 135 135 135 150 150
Boresight Th. (%) 135 105 150 150 150 150 150 150
IMaxirmum Power (dBrm) 254811 | 0957681 |-0.050235] 719245 | 774073 | 7emant | e2912 | 53318
{Minimum Power (d8m) 19.4304 | -15.1302 | -16.2459 | 158928 | -16.837 | -14.9599 | -16.3686 | -15.0288
twerage Power (dBm) 6807 | -2.91187 | 41792 | 184364 | 2176628 | -1.57182 | 242397 | -2.89750
[Maxtlin Ratio (dB) 219785 | 16,0679 | 16.1957 | 23.0952 | 245797 | 22843 | 226558 | 20,3602
{Maxidwg Ratio (dB) 422881 | 3650955 | 4128097 | o036t | 950001 | 045503 | 871517 | 820010
IMinsavg Ratio (48) 17,7497 | 122183 | 120687 | 14009 | 450707 | 133871 | 130487 | 1243
Awerage Gain (dB) 253618 | 348802 | 43993 | -2.1882 | 189842 | 1Ra21 | 2 43342 | -2 7082

MNote




3D Peak Gain & Efficiency

ANT1
Peak Gain(dBi) Efficiency%
2.4GHz 3.16 40
2.45GHz 4.36 53
2.5GHz 5.34 68
4.95GHz 4.46 65
5.15GHz 5.24 66
5.25GHz 5.31 69
5.35GHz 4.97 69
5.725GHz 3.92 67
5.85GHz 4.06 65
ANT2
Peak Gain(dBi) Efficiency%
2.4GHz 2.55 56
2.45GHz 1.00 45
2.5GHz -0.05 36
4.9GHz 7.20 61
5.15GHz 7.74 65
5.25GHz 7.88 65
5.725GHz 6.29 57
5.85GHz 5.33 53




SPECIFICATION FOR APPROVAL

DOCUMENT: A3132SP001

STYLE 200 30V

SIZE: 32AWGx1C
SP 7/0.080 1.13

RECOGNIZED:

WONDERFUL HI-TECH CO.,LTD.

OFFICE 72WU KONG 6TH ROAD, FACTORY 17 PEI YUAN ROAD,
WU KU IND. DISTRICT CHUNG-LI IND. PARK
TAIPEI HSIEN, TAIWAN TAIWAN, R.O.C.
TEL (02)22988033 TEL (03)4527777

FAX (02)22988031-2 FAX (03)4517214




WONDERFUL HI-TECH CO., LTD.
SPECIFICATION

200 30V DOCUMENT NO :
STYLE COAXIAL A3132SP001
ESTABLISHED DATE:
SIZE S2ANG 2003/01/16
STANDARD :
Size AWG 32
Material ---- | Silver-Coated Copper
Conductor Conductors No. 7
Conductors Size mm 0.080
O.D. mm 0.240
Average Thickness mm 0.22
Insulation |Diameter mm 0.68 £ 0.02
Material FEP
Color Clear
Braid Material ---- | Silver-Coated Copper
Construction mm 16 /4 /0.050
Coverage % 90
Average Thickness mm 0.13
Jacket |Diameter mm 1.13 £0.05
Material FEP
Color ---- According to custom
Marking NON
Drawing
AK001/210X297/1.0 PAGE : 1
EDITION : 1.1 REVISED DATE :

MAKER : C.Y.CHEN

CONFIRM :S.N.WONG

APPROVAL : WJ.WANG




WONDERFUL HI-TECH CO., LTD.
SPECIFICATION

Electrical & Physical Properties

Item 32AWG
Rating Temp Voltage 200 30V
Conductor Resistance 545 OHM/KM/20 MAX.

Insulation Resistance

100 MEGA OHM/KM MIN.

Dielectric Strength

AC 1.0 KV/Minute

Spark Test 0.5 KV
Tensile Strength 2500 PSI MIN.(1.76 Kg / )
Unaged _
Insulation Elongation 200% MIN.
Aded Tensile Strength [UNAGED MIN. 75%(168HRS%232 )
e
: Elongation UNAGED MIN. 75%(168HRSx232 )
Tensile Strength 2500 PSI MIN.(1.76 Kg / )
Unaged _
Jacket Elongation 200% MIN.
Aged Tensile Strength [UNAGED MIN.75%(168HRSx232 )
e
: Elongation UNAGED MIN.75%(168HRSx%232 )

Nom. Impedance

50 + 3 Ohms

Nom. Capacitance 96 + 3 pF/m

Nom. Vel. of Prop. 69%

VSWR Test (0 — 6 GHZ) Less 1.3

Flame Test VW-1 OK

Attenuation 100MHZ 400MHZ | 1.8GHZ | 2.4GHZ | 5.2GHZ
(dB/1m) 0.60 125 | 223 | 270 | 4.15
AK001/210X297/1.0 PAGE : 2
EDITION : 1.1 REVISED DATE :

MAKER : C.Y.CHEN

CONFIRM :S.N.WONG

APPROVAL : WJ.WANG




PART NO.

20278+ +1R-++

(11.4)

Ground contact

(11.4)
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3.22 3.22
i —#Housing f |~
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3 J~ Contact J
([@p]
o 2.4 5
= (@p]
[@N] . [@N] H
o LN S 1
N
=
Connector end Connector end

" (notch)

Part No.20278-101R-08
20278-101R-13
20278-101R-32

For hand tool

(uith notch)

Part No. 20278-111R-08
20278-111R-13
20278-111R-32

(4.25)

For semi auto

termination machine
(without notch)

Ground contact

3.

22

(7.66)

1.8

—jfEﬁUE?qusing

Contact

2.4

[N
o

Connector end
(notch)

(3.55)

Part No. 20278-101R-18

For hand tool
(uith notch)

1.8

(7.66)

2.4

o~
o

(3.55)

Connector end

Part No. 20278-111R-18

For semi auto

termination machine

(without notch)

11CTZ3041TK. 0 Mar/24/09 K. K | & [22023K. 0 [TAN/30/07 E.K |DESIGN D BY DATE
10C[Z73014]K. 0 [JAN/31/709 K. K | 3 |21256(K. 0 Nov/14/01 K. K | K.Ohbayashi JUN/13/01 [l - PEXJ Interconnect
0C 72230 K. 0 NOV/15/04 E.K | 2 |21197]K. 0 pUG/27/01 K. K |CHK D BY DATE and Packaing Elestronlos =~
GENERAL TOLERANCE 15C[204398] K. O[Nov/12/° 04 T.H [ 8C[z2224 k.0 pcT/17/0 E.K [ 1 [2111B]K. 0 [TUN/26/D1] K. K TITLE '
6 MAX. |+=0. 2 14C|204339] K. 0{0ct/01/° 04 T.H | 7B{z2180K.0 [JUL/29/02 E.K [ O |21109(K.0 |JUN/13/01 APP' D BY DATE MHF serles micro coaxlal connector plug
6 OVER MAX.30 |+0.3 13C1 230741 A. HMaw/22/°03 KK | 6B lz2146(K.0 WuN/24/700 K. K [REVIECN [ BY | DATE | APP | K. Katabuchi JUN/13/01 vertical (ground contact : gold plating)
30 OVER MAX. 120 |+0.5 | [ 1] 23052 K.0[fer/T6/ 03 KK | 58 (22117 (A 0 MAY/17/07 K. K REV. RECORD CUSTOMER  [PRQUECTION | SCALE [UNTT| DWG. No. SHEET| REV.
ANGLE |=2" | |REVIECN | BY | DATE | APP |[REVIECN | BY | DATE | APP |SERIES No. 2814 COPY =t|p/1 |mm 202778 1/3/15C
FORM REV. 4 WAS T
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20278-101R-08_ - - -~

—

20278-101R-13_ _ - -~~~

—
—

20278-101R-32 __ --—~

—
—_
—
—_

20278-101R-18_ _ — -

Part No. =T TR0 | -7 T 028-1MR-13 | -7 T 20078-11R-32 | ——— 7 T 20278-111R-18
Housing color White Black Black White
Applicable cable 2.09+0 2.09+0.1 2.09+0.1
nominal dimension 71 1.25+0. 1 -1.1.25+£0.1 RG178 B/U 1.25+0.1
_ 1.16+0.1 - 1.16+£0.1 — 1.16+0.1
[ o - [
= o EE = e | % . = | = - —
S= s|S=|l 51 ) = = = =
- Es5 | =2|8=||% S ™ = ~ —~ =
[«B] (X @ — I [ae) c~ [ . LN c~
~l 3= Sls gl = = — = oy ™ = Micrometer
E EEE | E= g = © = © = =z
% NOTE-1 % NOTE-1 % NOTE-1
Braided shield of
Quter conductor Single / 1 &EHA Single / 1 & HA Double / 2E&&Hm#A Single / 1&EH#A
ATEADHA
P/N of 7 7 -7 -7 -7
hand Tool .~ 90187-008C P 90187-013C - 90187-032C - 90233-018 P
< BN of senl auto -7 - - 7
_ < ternination machine| _ -~ 90213-008C | _ -~ 90213-013C | -~ 90213-032C | -~ 90232-018
2. 24 2.29 2.71_
Sect. L 68 | . !
M—] ! ~N ! T A | o
h - i | i ) Quter conductor part
3.1
Coct 1.72 2. 28, 2.37 |
) | fop | LN \ — i N [
|__|_ ~ ! LN C~ N
o o o ! § IS i
Cr CH-1 1.34~1. 40 1.34~1. 40 1.34~1. 40 1.34~1. 40 Jacket part
rimp Tf°"O°"°" T~~~ -~~~ -~~~ ~"~"~"~“"~Y™ff~"~""~F~F(F~*"~"~""~>"~*"¥>*"™>™"™>™"~>"™~"~f~"~"~"~>""™*" """ "~"™>"”" """ "~ "~ "~ "~ "~ "~ "~ T~ T T 71
Height CH-2 0. 76~0. 84 1.06~1.14 1.20~1.30 1.41~1. 49
CH-3 0. 85~0. 97 1.15~1. 35 1. 26~1. 46 1. 70~1. 8O Crimp Height
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Notes

1.Materlal
(1) Housing :
(2) Contact
phosphor bronze
gold plating 0.1« m MIN.
over nickel 1.27x m MIN.
(3) Ground contact
phosphor bronze
gold plating 0.054 m MIN.
over nickel 1.27x m MIN.
2.Packing : reel
3.Mating partner part No.
. 20279-001E-01
4., Permissible load of cable at mating
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5-2 Unmatinag.

(1) In case of unmating by
pulling tool.
Please use the pulling
tool as the following drawing,
and please pull plug to
vertical direction as directly
as possible.

Coaxlal cable

®

-

Pulling tool
P/N 90192-001

Receptacle

(2) FCBERIETHRBE
TROER{RZDONH, TED
EFEELSIERNTT.

(2) In case of unmating directly
by hand
Please catch the catching area
of plug , and please pull plug
to vertical direction as directly

Coaxlal cable T ZN MAX Plug
AN MAX. I ¥
— |
l ZN MAX |
Receptacle

5. IRVIDNERILVRERDER

as possible.

Coaxial cable

5-3 Crimp over standards of
outer conductor

Catching area

FRIFH

[
Receptacle
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5. Suggestions for mating & unmating NEERREHE L ERE
5.1, 3175m0 teral mier s of oucer | it .
5-1 Matlna. Plug&ReceptacleddnElzEDE, conductor (SBEE/LLOME
Please mate the connector stralghtly ?35E'7EELﬁAbt-Fél’\° (Numbers of outer conductor’s RALELVEE)
to vertical direction as much as BREHDBEABTNENTTS W, . | ;
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Composition table and 3'rd party test report

A RS RY 77 Composition

Fi5E %1(04/0A/OC/OK/17/19/18/0B)
Module type(04/0A/0C/0K/17/19/18/0B)

TR Al

FUbPRIgIE

S T N TR RV
If the plating layer exist

L R R Y 9 B

el FUTE & (kkikavd Vendor of Raw | *2- EPE{@EH%%? (FTE ~ TS R =) or not?(Y/N)/If yes, please |If the module will be exposed outside| Notes
The position for use Raw materials Material No. . 3'rd party test repor The color of raw material . .
material Required for plastic, ink and paint) describe the material after system assembly?(Y/N)
(Req P ' P of the plating layer
copper - Y, £ N
. i -y B N N
wire plastic mini 1.13 Fjjzf H_\f;;%\
tin R ARHSG\ A N
plastic 75 | N N
CONTACT 4 Y, #E N
MHF PULG 1 = N N
MHF HOUSING 20278 I-PEX B\ =
MHE PULG AR FISCS\ 42 e N v o N
CONTACT o o
M5 AR = Y, #5 N
tin = Y, $E5 N
ink N N
PCB COPPER WPB107 -4 & N N
osp N N
A = N N
kil i N N
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[ A G900/ E W] N N
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Certificate of the Non-Use Hazardous Substances .

Please fill in below information 353 & ML F § . -
Date B #§ : 2009 / 06 / 17

Vendor code £ EH X 3% © _ MEC160TW1
Company name 7 3) 4 #% : _#FMEEE F /AR A A

Company Representative 2> 8} 4%, & A : e

Company Representative Title 2\ 5] 4%, & A R4 ° &I

Please Mark [l Warranty Application 5% # A ix5 s B2+ :
B All “Products” we sold to Pegatron/Unihan Af A R4 & FA0 B/ XKEZ“EF 27

[ Pegatron/Unihan Part number #u B/ £85#}3% :
Vender PN 4% J& 7 %438 :

Pegatron/Unihan Model name fu §#/K %8 #% 1€ 4 #% (OEM/ODM/EMS vendor
fillout ONLY s %A K & M)

To Pegatron Corp., Unihan Corp., and their affiliates (collectively “Pegatron/Unihan Group™) :

We hereby represent and warrant that the products and components (“Products™) we sold to Pegatron/Unihan
Group do not contain the level 1 hazardous substances listed in the then current Pegatron/Unihan SPT-00001
document and those indicated in the tables shown below (Table A~C), as well as shall comply with all
requirements listed in the then current Pegatron/Unihan GP2-00017 document, including but not limited to
design, modification, purchasing, and manufacturing management, as well as the confirming and judging of the
test, which the Pegatron/Unihan Group reserves the right to modify these documents at any time. The
aforementioned Products include: [1] Products and all materials of the Products; [2] packaging materials; and [3]
all materials used in design, manufacturing and reworking processes. In addition, the information of hazardous
substances classified at level 3 should be disclosed when these substances are intentionally used in the said
Products. This certificate is applied to requirement(s) as below:

s B R AL AR A BB A R A MG SRR B ARER) :

KAFBUEREAEFZEAEE T/ ARERNZELRZAFCASD) X5 H § oMt/ XK4E
SPT-00001 Xt PS4 —BRAEHE* URRTAENAEZEAHE (& A~C) » 3£ B8 F Fe5fo it/
KO GP2-00017 X4 $ i 12 B BB K » AIEEFRAR 8B K- 4 A TR RERAR R »
LR X B/ KA E B AR YRR LA c AT RAMASES ([1|ASLRAESAAER B BAA
Banat RIEMHE S Bl - A ZR TR PAHAEABIGRARDH sbot > ZATHRRZEST
RWEARZBEEME > RABEER -

Customer LD &2 % ¢ 10

B General HSF requirement. (Table A and B) — £z HSF £ & (Table A and B)

[ HF requirement (Table C) HF & K (Table C)

B Environmental labeling requirement, please fill in ZZ24R4E £ & K » %3 T : __EPEAT (Table D)

[ 1Other H4#. : __N.A.

We further agree to indemnify and hold Pegatron/Unihan Group and their officers, directors, employees,
successors and assigns, harmless from and against any losses, damages, claims, demands, suits, liabilities and
expenses (including reasonable attorneys’ fees and court costs) arising out of or resulting from any lawsuit,
judicial action, or similar proceeding for any breach of the foregoing warranty
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* If the Product contains the hazardous substances defined as the exemptions in SPT-00001, please check the
appropriate box in the Appendix. (OEM/ODM/EMS vendor fill out ONLY).

*ERA e FEARENE G T HF Y SPT-00001 #r e &2 kP o F ) EHELER (R ERE
hH) °

Remarks # 31 :
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Table A. General Product Content Restrictions

Substance/item

Threshold weight % (ppm)

Section containing details
and exemptions

Asbestos Not present 3.1
Batteries — Mercury 1. Batteries(excluding button cell): 5 ppm 3.21
2. Button cell batteries: 20000 ppm
3. Alkaline-manganese button cell batteries:
25 mg/per battery or 20000 ppm
4. Alkaline zinc and manganese batteries
(except button cells): 1 ppm
5. Products, parts and components must not
contain mercuric oxide batteries
Batteries - Cadmium 10 ppm 3.2.2
Batteries — Lead (honrechargeable) 2000 ppm 3.2.3
Batteries — Non rechargeable Alkaline | No threshold - hermetically seal 3.24
and Carbon-Zinc Batteries
Batteries - Classification as “Not Various (see section) 3.25
Restricted” for Transport
Brominated Flame Retardants (PBBs, | 1000 ppm 3.3.1
PBDEs, including DecaBDE)
Brominated Flame Retardants (all 1000 ppm 3.3.2
BFRs in external case plastic parts)
Brominated Flame Retardants 900 ppm 3.3.3
Cadmium and its compounds 100 ppm 3.4
Certain Azo Colorants 30 ppm 3.5
Chlorinated Hydrocarbons 1000 ppm 3.6
Chlorinated Paraffins 1000 ppm 3.7
Formaldehyde 1.Wooden materials: 0.05 ppm 3.8.1
2.Textile materials: 75 ppm 3.8.2
Hexavalent-Chromium (Cr®) 1. In metallic applications: not present 3.9.1
Compounds 2. In non-metallic applications: 1000 ppm 3.9.2
Lead and its compounds 1. Lead and its compounds: 1000 ppm 3.10.1
2. Lead carbonates and sulfates in paint: 100 | 3.10.2
ppm 3.10.3
3. Lead in Polyvinyl Chloride (PVC) coating
of external cables, wires and cords: 300
ppm
Mercury and its compounds 1000 ppm 3.11
Nickel on external surfaces Nickel on external surfaces 0.5ug/cm2/week | 3.12
Ozone Depleting Substances (ODS) Not used or present 3.14
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Polycyclic Aromatic Hydrocarbons Various (see section) 3.15
(PAH)

Perfluorooctane sulfonates (PFOS) in | 1000 ppm 3.16.1
parts
Perfluorooctane sulfonates (PFOS) in | 50 ppm 3.16.2

preparations
Polychlorinated Biphenyls (PCBs) and | 50 ppm 3.17
Polychlorinated Terphenyls (PCTs)

Polychlorinated Naphthalenes 5 ppm 3.18
1. Polyvinyl Chloride (PVC) in 1. Not used 3.19.1
external case plastic parts
2. Polyvinyl Chloride (PVC) 2. 900 ppm 3.19.2
Radioactive Substances Not present 3.20
Tributyl Tin (TBT), Triphenyl Tin 5 ppm 3.21
(TPT), Tributyl Tin Oxide (TBTO)
Noted:

1 Asbestos: Asbestos must not be present in parts, components, materials or products.
2 Battery Requirements
The battery requirements below do not apply at the homogeneous material level, and apply at the weight of the battery.
3.2.1 Mercury in Batteries
3.2.1.1 Batteries must not contain mercury exceeding 0.0005% (5 ppm) by weight. Button cell batteries and batteries composed of
button cell batteries, with a mercury content of no more than 2% (20,000 ppm) by weight, are not subject to this
requirement.
3.2.1.2 Alkaline zinc and manganese batteries (except button cells) must not contain more than 0.0001% (1 ppm) mercury by weight.
The total mercury content of alkaline-manganese button cell batteries must not exceed 25 milligrams of mercury per button
cell or 2% (20,000 ppm) by weight, whichever is less.
3.2.1.3 HP products, parts, and components must not contain mercuric oxide batteries.
3.2.2 Cadmium in Batteries: The total cadmium content of batteries must not exceed 0.001% (10 ppm) by weight.
3.2.3 Lead in Batteries: Nonrechargeable type batteries must not contain lead exceeding 0.2% (2000 ppm) by weight.
3.2.4 Nonrechargeable Alkaline and Carbon-Zinc Batteries: Nonrechargeable alkaline and carbon-zinc batteries must be
hermetically sealed.
3.2.5 Battery Classification as “Not Restricted” for Transport
All batteries must meet all applicable design, manufacture, marking, testing, and other battery-specific requirements necessary to
be classified as “Not Restricted” for purposes of transport for all modes of transportation, as defined in the following documents:
United States, “Hazardous Materials Regulations,” Title 49, Code of Federal Regulations, US Department of Transportation
(DOT)
International Civil Aviation Organization (ICAO), “Technical Instructions for the Safe Transport of Dangerous Goods by Air”
International Air Transport Association (IATA), “Dangerous Goods Regulations”
Documentation, such as a Material Safety Data Sheet [MSDS] or Product Data Sheet [PDS] that demonstrates compliance to
these regulations must be supplied to HP upon request.
3.2.5.1 Lead-Acid Batteries. Rechargeable sealed lead-acid batteries must meet dangerous goods transport criteria for nonspillable
batteries as specified in ICAO/IATA Packaging Instruction 806 and Special Provision A67, and must be tested at 55°C
(130°F) to ensure no free liquid flows from the case when it is cracked or ruptured. The batteries also must not contain any
free or unabsorbed liquid. In addition to the labeling requirements in section 4 of this document, the words
“NONSPILLABLE” or “NONSPILLABLE BATTERY” must be marked on the battery and the outside packaging.
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3.2.5.2 Lithium Metal and Lithium lon Cells, Batteries, and Battery Packs. Each lithium metal or lithium ion cell, battery, or
battery pack (including lithium metal, lithium alloy, lithium ion, lithium polymer, and equivalent lithium content cells,
batteries, or battery packs) must meet the product content, testing, and related requirements specified in the HP specification
HP Requirements for Lithium Metal and Lithium lon Cells, Batteries, and Battery Packs [pdf].
3 Brominated Flame Retardants

3.3.1 Parts, components, materials, and products must not contain flame retardants that are polybrominated biphenyls (PBBs) or
polybrominated diphenyl ethers (PBDEs), including Decabromobiphenyl Ether (DecaBDE), also known as polybrominated
biphenyl ethers (PBBES) and polybrominated biphenyl oxides (PBBOS), in concentrations greater than or equal to 0.1% (1000
ppm) by weight in any homogeneous material. PBBs and PBDEs restricted under this section include, but are not limited to,
those listed in Table 2.

3.3.2 External case plastic parts of products (parts visible to the customer in normal product operation) must not contain
Tetrabromobisphenol-A (TBBP-A, CAS# 79-94-7), or any other brominated flame retardants, in concentrations greater than or
equal to 0.1% (1000 ppm) by homogenous material weight. This requirement does not apply to printed circuit board base
materials or printed circuit assemblies.

3.3.3 When specified in HP product and component specifications, organobromine compounds in the form of flame retardants must
not be used in parts, components, materials, or products in concentrations equal to or greater than 0.09% (900 ppm) by weight in
any homogeneous material.

3.4 Cadmium

Cadmium and its compounds must not be used in parts, components, materials, or products in concentrations greater than 0.01%
(100 ppm) by weight in any homogeneous material. This requirement includes cadmium and its compounds in pigments, dyes,
stabilizers, plating, and paints, but does not apply to cadmium in the following applications:

3.4.1 Cadmium in optical and filter glass

3.4.2 Cadmium and its compounds in the plating on the mating surfaces of electrical contacts in connectors

More restrictive limits apply when this substance is used in packaging and batteries. Refer to the HP Packaging Requirements and

section 3.2 of this standard.

3.5 Certain Azo Colorants
Azo colorants must not be used in HP products made from textiles or leather (such as carrying cases and protective covers) in
concentrations greater than or equal to 0.003% (30 ppm) by weight in any homogeneous material, where the substance may come
in prolonged direct contact with exposed skin. Restricted substances released by azo colorants are listed in Table 1.

3.6 Chlorinated Hydrocarbons
The chlorinated hydrocarbons listed in Table 3 must not be contained in any parts, components, materials or products in
concentrations greater than or equal to 0.1% (1000 ppm) by weight in any homogeneous material.

3.7 Chlorinated Paraffins
Short Chain Chlorinated Paraffins (SCCPs) including, but not limited to, those identified by CAS numbers 63449-39-8 and
85535-84-8, must not be used or contained in softeners in paints, coatings and sealants; in oils; or in flame-retardants in rubber,

plastic and textiles, in concentrations greater than or equal to 0.1% (1000 ppm) by weight in any homogeneous material.
3.8 Formaldehyde
3.8.1 Formaldehyde must not be used in textile materials intended for skin contact greater than 0.0075% (75 ppm) by weight in any
homogeneous textile material.
3.8.2 Formaldehyde must not exceed the emissions requirements as defined in Tables 1 and 2 in the Airborne Toxic Control Measure
to Reduce Formaldehyde Emissions from Composite Wood Products, sections 93120-93120.12, title 17, California Code of

Regulations. This requirement applies to wooden materials, pallets, wood packaging made of plywood, pressed wood, and fiber board

after 31 December 2008.

3.9 Hexavalent Chromium

3.9.1 Metallic applications: Hexavalent chromium and its compounds must not be present in any concentration in metallic
applications (such as corrosion preventative coatings and conversion coatings).

3.9.2 Non-metallic applications: Hexavalent chromium and its compounds must not be present in concentrations greater than 0.1%
(1000 ppm) by weight in any homogeneous material in non-metallic applications (such as paints, pigments, and plastics).
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HP-approved test methods are listed in Table 8.

More restrictive limits apply when this substance is used in packaging. Refer to the HP Packaging Requirements.

3.10 Lead

3.10.1 Lead and its compounds must not be used in parts, components, materials, or products in concentrations greater than 0.1%

(1000 ppm) by weight in any homogeneous material. This requirement does not apply to lead in the following applications:

3.10.1.1 Lead in glass of cathode ray tubes, electronic components and fluorescent tubes

3.10.1.2 Lead as an alloying element in steel containing up to 0.35% lead by weight

3.10.1.3 Lead as an alloying element in aluminum containing up to 0.4% lead by weight

3.10.1.4 Lead as an alloying element in copper containing up to 4% lead by weight

3.10.1.5 Lead in high melting temperature type solders (such as lead-based solder alloys containing 85% or more lead by weight)

3.10.1.6 Lead in solders for servers, storage and storage array systems, network infrastructure equipment for switching, signaling,

transmission, and network management for telecommunications

3.10.1.7 Lead in electronic ceramic parts (for example, piezoelectronic devices)

3.10.1.8 Lead in lead-bronze bearing shells and bushes

3.10.1.9 Lead used in compliant pin connector systems

3.10.1.10 Lead as a coating material for the thermal conduction module c-ring

3.10.1.11 Lead in optical and filter glass

3.10.1.12 Lead in solders consisting of more than two elements for the connection between the pins and the package of
microprocessors with a lead content of more than 80% and less than 85% by weight

3.10.1.13 Lead in solders to complete a viable electrical connection between semiconductor die and carrier within integrated circuit
Flip Chip packages

3.10.1.14 Lead oxide in glass used for bonding front and rear substrates of flat fluorescent lamps used for Liquid Crystal Displays
(LCDs)

3.10.1.15 Lead oxide in plasma display panels and surface conduction electron emitter displays used in structural elements, notably
in the front and rear glass dielectric layer, the bus electrode, the black stripe, the address electrode, the barrier ribs, the seal
frit and frit ring, and in print pastes.

3.10.1.16 Lead as impurity in RIG (rare earth iron garnet) Faraday rotators used for fiber optic communications systems.

3.10.2 Lead in Paint. Lead carbonates and sulfates must not be used in any paint applied to parts, components, materials, or products
in concentrations greater than 0.01% (100 ppm) by weight in the paint.

3.10.3 Lead in Polyvinyl Chloride (PVC) Coating for External Cables, Wires and Cords. The concentration of lead (Pb) in the
PVC coating (outer jacket) of external PVVC coated cables, wires or cords must not exceed 0.03% (300 ppm) by weight in any
homogeneous material. This requirement applies to the PVC coating (outer jacket) of external PVC coated cables, wires or
cords, including connectors and plugs, in any of the following parts, components, and products:

« Computer mouse, roller ball, and joystick cords
« Computer peripheral wires and cables, AC adapter cords, interface cables and PCMCIA card cords for portable computers or
portable peripheral devices
« Computer peripheral wires and cables designed to plug into portable devices, computers and the front of desktop computers
(for example, USB cords)
» Computer speaker cords used with portable computers
« Computer power/patch/pin cords designed to plug into the front of desktop computers
« External CD/DVD and tape drives for portable computers
« Laptop and notebook computer cords
* USB, FireWire, telephone, modem, LAN and other cables, wires and cords designed for and used with portable products
including, but not limited to:
. Cell phones
. GPS devices
. Handheld PCs and Personal Digital Assistants (PDAS)
. Portable digital imaging equipment (cameras and web cams)
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. Portable CD and DVD players
. Portable scanners
. Portable projectors
. Portable printers
. Portable audio and video players
. Portable storage devices including hard disk drives, media drives, solid state storage devices, ZIP drives, and so forth; and
related accessories
. Portable computer input devices including handheld mice, touch pads, keypads, and graphic input tablets
More restrictive limits apply when this substance is used in packaging.
3.11 Mercury
Mercury and its compounds must not be used in parts, components, materials, or products (including switches, relays or
electrical contacts) in concentrations greater than 0.1% (1000 ppm) by weight in any homogeneous material. This requirement
does not apply to mercury in the following applications:
3.11.1 Mercury in compact fluorescent lamps not exceeding 5 mg per lamp
3.11.2 Mercury in straight fluorescent lamps for general purposes not exceeding 10 mg in halophosphate lamps
3.11.3 Mercury in straight fluorescent lamps for general purposes not exceeding 5 mg in triphosphate lamps with normal lifetime
3.11.4 Mercury in straight fluorescent lamps for general purposes not exceeding 8 mg in triphosphate lamps with long lifetime
3.11.5 Mercury in straight fluorescent lamps for special purposes (such as scanner bulbs and backlit displays)
3.11.6 Mercury in other lamps not specifically mentioned in this list (such as projector lamps and digital projector TVs)
More restrictive limits apply when this substance is used in packaging and batteries. Refer to the section 3.2 of this standard.
3.12 Nickel
Nickel finishes that release greater than 0.5 pg/cm2/week must not be used on the external surface of any product designed to be
frequently handled or carried by the user (or intended to be in direct and prolonged skin contact). Measurement to be performed
using EN 1811:1998.
3.13 RoHS Compliance
All parts, components, and materials used in electrical and electronic products must comply with the European Union’s Directive
2002/95/EC on the restriction of the use of certain hazardous substances in electrical and electronic equipment, as amended from
time to time, (“RoHS” Directive) and similar regulations that may be adopted by other countries, States or regions. Refer to the
following sections of this document for HP substance-specific requirements and supplier verification requirements:
Section 3.3.1 Brominated Flame Retardants
Section 3.4 Cadmium and its compounds
Section 3.9 Hexavalent chromium and its compounds
Section 3.10 Lead and its compounds
Section 3.11 Mercury and its compounds
Section 4 Supplier Verification
3.14 Ozone Depleting Substances (ODS)
ODSs listed in Table 4, Table 5 and Table 6 must not be present in any parts, components, materials, or products or used in the
manufacturing process of any parts, components, materials or products. This requirement does not apply to use of these
substances in refrigeration units used in manufacturing facilities or in data center facilities.
3.15 Polycyclic Aromatic Hydrocarbons (PAH)
When specified in HP product and component specifications, PAHs must not be used in the external surfaces of the products

listed in the product categories 2 and 3 below in concentrations greater than the limits defined within each product category by
weight in any homogeneous material. Measurements are to be performed using methods identified in ZEK 01-08.
Product category 1: Product category 1 does not apply to HP products.
Product category 2:
External cases for portable devices (Notebook PCs, portable printers)
Desktop keyboard and mouse
Portable computer input devices including handheld mice, touch pads, keypads, and graphic input tablets
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External Power Supplies for portable devices

Cables for portable devices (including power cords and interconnect cables, and so forth)
Product category 2 PAH limits:

Benzo[a]pyren: 1 mg/kg

Sum 16 PAH (EPA): 10 mg/kg

These limits apply to material with foreseeable contact to skin for longer than 30 seconds (long-term skin contact)

Product category 3:

External cases for stationary devices (printers, PCs, and so forth)

Desktop PCs

Monitors

External Power Supplies for stationary devices

Power Cables for stationary devices
Product category 3 PAH limits:

Benzo[a]pyren: 20 mg/kg

Sum 16 PAH (EPA): 200 mg/kg

The limits apply to material with foreseeable contact to skin up to 30 seconds (short-term skin contact) or without skin contact.

3.16 Perfluorooctane sulfonates

3.16.1 Perfluorooctane sulfonates (PFOS, CAS# 1763-23-1) must not be used in concentrations equal to or greater than 0.1% (1000
ppm) by weight in parts, components, or products.

3.16.2 Perfluorooctane sulfonates (PFOS, CAS# 1763-23-1) must not be used in concentrations equal to or greater than 0.005% (50
ppm) by weight in preparations.

The requirements in sections 3.16.1 and 3.16.2 do not apply to the following applications or processes:

Photoresists or antireflective coatings for photolithography processes
Photographic coatings applied to films, papers, or printing plates
Muist suppressants for nondecorative hard chromium (V1) plating
Wetting agents for use in controlled electroplating systems

3.17 Polychlorinated Biphenyls (PCBs) and Polychlorinated Terphenyls (PCTs)

Polychlorinated biphenyls (PCBs) and polychlorinated terphenyls (PCTs) must not be used in concentrations greater than
0.005% (50 ppm) by weight in preparations.

3.18 Polychlorinated Naphthalenes (more than 3 chlorine atoms)

Polychlorinated Naphthalenes (more than 3 chlorine atoms) must not be present in parts, components, materials, or products in
concentrations greater than or equal to 0.0005% (5 ppm) by weight in any homogeneous material.

3.19 Polyvinyl Chloride (PVC)

3.19.1 PVC must not be used in the external case plastic parts of products (parts visible to the customer in normal product operation).
This restriction does not apply to the sheathing of wires and cables, plastic parts weighing less than 25 grams, to protective
product covers, or to display screens for projection.

3.19.2 When specified in HP product and component specifications, organ chlorine compounds in the form of polyvinyl chloride or
polyvinyl chloride congeners must not be used in parts, components, materials, or products in concentrations equal to or greater
than 0.09% (900 ppm) by weight in any homogeneous material.

3.20 Radioactive Substances

Radioactive substances must not be present in parts, components, materials or products listed in Table 8.

3.21 Tributyl Tin (TBT), Triphenyl Tin (TPT), Tributyl Tin Oxide (TBTO)

TBTs, TPTs, and TBTOs listed in Table 7 must not be used in parts, components, materials or products in concentrations greater
than or equal to 0.0005% (5 ppm) by weight in any homogeneous material
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Table 1 - Azo Colorants

Note that the EC azo colorant restriction applies to certain azo colorants that by reductive cleavage of azo
groups may release one of the following 22 aromatic amines

Name CAS Numbers
biphenyl-4-ylamine 92-67-1
benzidine 92-87-5
4-chloro-o-toluidine 95-69-2
2-naphthylamine 91-59-8
o0-aminoazotoluene 97-56-3
5-nitro-o-toluidine 99-55-8
4-chloroaniline 106-47-8
4-methoxy-m-phenylenediamine 615-05-4
4,4'-methylenedianiline 101-77-9
3,3-dichlorobenzidine 91-94-1
3,3'-dimethoxybenzidine 119-90-4
3,3'-dimethylbenzidine 119-93-7
4,4'-methylenedi-o-toluidine 838-88-0
6-methoxy-m-toluidine 120-71-8
4,4'-methylene-bis(2-chloroaniline) 101-14-4
4,4'-oxydianiline 101-80-4
4,4'-thiodianiline 139-65-1
o-toluidine 95-53-4
4-methyl-m-phenylenediamine 95-80-7
2,4,5-trimethylaniline 137-17-7
o-anisidine 90-04-0

4-amino azobenzene

Table 2 - PBBs, PBDEs and PBDOs Prohibited from Products

Name

CAS* Numbers

Bromobiphenyl

2052-07-05, 2113-57-7, 92-66-0

Bromobiphenyl Ether 101-55-3
Decabromobiphenyl 13654-09-06
Decabromobiphenyl Ether 1163-19-5
Dibromobiphenyl 92-86-4
Dibromobiphenyl Ether 2050-47-7
Heptabromobiphenyl 6355-01-8
Heptabromobiphenyl Ether 68928-80-3
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Hexabromobiphenyl

59080-40-9, 36355-01-8, 67774-32-7

Hexabromobiphenyl Ether 36483-60-0
Nonabromobiphenyl 27753-52-2
Nonabromobiphenyl Ether 63936-56-1
Octabrombiphenyl 61288-13-9
Octabromobiphenyl Ether 32536-52-0
Pentabromobiphenyl 56307-79-0
Pentabromobipheny! Ether 32534-81-9
Polybrominated Biphenyl, Polybromobiphenyl(s), £0536-65.1

Polybromodiphenyl(s)

Polybrominated Biphenyl Ether, Polybrominated Biphenyl
Oxide

No CAS number assigned

Tetrabromobiphenyl 40088-45-7
Tetrabromobipheny! Ether 40088-47-9
Tribromobiphenyl 51202-79-0
Tribromobiphenyl Ether 49690-94-0

Note: biphenyl is used interchangeably with diphenyl.

Table 3 - Chlorinated Hydrocarbons Prohibited From Products

Name CAS Numbers
1,1 Dichloroethylene 75-35-4
Pentachloroethane 76-01-7
Methylenechloride 75-09-2
Tetrachloromethane (Carbon Tetrachloride) 56-23-5
1,1,1,2 Tetrachloroethane 630-20-6
1,1,2,2 Tetrachloroethane 79-34-5
Tetrachloroethylene 127-18-4
Trichloromethane (Chloroform) 67-66-3
1,1,2 Trichloroethane 79-00-5
Trichloroethylene 79-01-6
1,1,1-Trichloroethane (TCA) 71-55-6
Bis (chloromethyl) ether 542-88-1
Polychlorinated Phenols such as Pentachlorophenol and its salts 87-86-5
Vinyl Chloride (monomer) 75-01-4
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Table 4 - Ozone Depleting Substances and Isomers

Name CAS Numbers
Trichlorofluoromethane (CFC-11) and its isomers 75-69-4
Dichlorodifluoromethane (CFC-12) and its isomers 75-71-8
Trichlorotrifluoroethane (CFC-113) and its isomers 76-13-1
Dichlorotetrafluoroethane (CFC-114) and its isomers 76-14-2
Monochloropentafluoroethane (CFC-115) and its isomers 76-15-3
) o 75-72-9
Chlorotrifluoromethane (CFC-13) and its isomers
185009-43-2
Pentachlorofluoroethane (CFC-111) and its isomers 354-56-3
Tetrachlorodifluoroethane (CFC-112) and its isomers 76-12-0
o 422-78-6
Heptachlorofluoropropane (CFC-211) and its isomers
135401-87-5
Hexachlorodifluoropropane (CFC-212) and its isomers 3182-26-1
) o 2354-06-5
Pentachlorotrifluoropropane (CFC-213) and its isomers
134237-31-3
o 29255-31-0
Tetrachlorotetrafluoropropane (CFC-214) and its isomers
2268-46-4
1599-41-3
Trichloropentafluoropropane (CFC-215) and its isomers 4259-43-2
76-17-5
Dichlorohexafluoropropane (CFC-216) and its isomers 661-97-2
Chloroheptafluoropropane (CFC-217) and its isomers 422-86-6
Bromochlorodifluoromethane (Halon-1211) and its isomers 353-59-3
Bromotrifluoromethane (Halon-1301) and its isomers 75-63-8
Dibromotetrafluoroethane (Halon-2402) and its isomers Carbon
124-73-2
tetrachloride
1,1,1-trichloroethane (methyl chloroform) and its isomers except 1566
1,1,2-trichloroethane
Bromomethane (methyl bromide) 74-83-9
Bromodifluoromethane and its isomers(HBFCs) 1511-62-2

when available

These materials may contain isomers that are not listed here. Isomers with CAS numbers have been included
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Table 5 — Hydrochlorofluorocarbons and Isomers

Name CAS Numbers
Dichlorofluoromethane (HCFC-21) 75-43-4
Chlorodifluoromethane (HCFC-22) 75-45-6
Chlorofluoromethane (HCFC-31) 593-70-4
Tetrachlorofluoroethane (HCFC-121) 130879-71-9
1,1,1,2-tetrachloro-2-fluoroethane 354-11-0
1,1,2,2-tetrachloro-1-fluoroethane 354-14-3
Trichlorodifluoroethane (HCFC-122) 41834-16-6
Trichloro-1,1-difluoroethane 354-21-2
Dichlorotrifluoroethane (HCFC-123) 34077-87-7
Dichloro-1,1,2-trifluoroethane 90454-18-5
2,2-dichloro-1,1,1-trifluoroethane 306-83-2
1,2-dichloro-1,1,2-trifluoroethane (HCFC-123a) 354-23-4
1,1-dichloro-1,2,2-trifluoroethane(HCFC-123b) 812-04-4
2,2-dichloro-1,1,2-trifluoroethane(HCFC-123b) 812-04-4
Chlorotetrafluoroethane (HCFC-124) 63938-10-3
2-chloro-1,1,1,2-tetrafluoroethane 2837-89-0
1-chloro-1,1,2,2-tetrafluoroethane (HCFC-124a) 354-25-6
Trichlorofluoroethane (HCFC-131) 27154-33-2; 134237-34-63
1-Fluoro-1,2,2-trichloroethane 359-28-4
1,1,1-trichloro-2-fluoroethane (HCFC-131b) 811-95-0
Dichlorodifluoroethane (HCFC-132) 25915-78-0
1,2-dichloro-1,1-difluoroethane (HCFC-132b) 1649-08-7
1,1-dichloro-1,2-difluoroethane(HCFC-132c¢) 1842-05-3
1,1-dichloro-2,2-difluoroethane 471-43-2
1,2-dichloro-1,2-difluoroethane 431-06-1
Chlorotrifluoroethane (HCFC-133) 1330-45-6
1-chloro-1,2,2-trifluoroethane 1330-45-6
2chloro-1,1,1-trifluoroethane (HCFC-133a) 75-88-7
Dichlorofluoroethane (HCFC-141) 25167-88-8
1,1-dichloro-1-fluoroethane (HCFC-141b) 1717-00-6
1,2-dichloro-1-fluoroethane 430-57-9
Chlorodifluoroethane (HCFC-142) 25497-29-4
1-chloro-1,1-difluoroethane (HCFC-142b) 75-68-3
1-chloro-1,2-difluoroethane (HCFC-142a) 25497-29-4
Hexachlorofluoropropane (HCFC-221) 134237-35-73
Pentachlorodifluoropropane (HCFC-222) 134237-36-83
Tetrachlorotrifluoropropane (HCFC-223) 134237-37-93
Trichlorotetrafluoropropane (HCFC-224) 134237-38-03
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Dichloropentafluoropropane, (Ethyne, fluoro-) (HCFC 225)
2,2-Dichloro-1,1,1,3,3-pentafluoropropane(HCFC 225aa)
2,3-Dichloro-1,1,1,2,3-pentafluoropropane (HCFC 225ba)
1,2-Dichloro-1,1,2,3,3-pentafluoropropane (HCFC 225bb)
3,3-Dichloro-1,1,1,2,2-pentafluoropropane (HCFC 225ca)
1,3-Dichloro-1,1,2,2,3-pentafluoropropane (HCFC 225ch)
1,1-Dichloro-1,2,2,3,3-pentafluoropropane(HCFC 225cc)
1,2-Dichloro-1,1,3,3,3-pentafluoropropane (HCFC 225da)
1,3-Dichloro-1,1,2,3,3-pentafluoropropane (HCFC 225ea)
1,1-Dichloro-1,2,3,3,3-pentafluoropropane(HCFC 225eb)

127564-92-5; (2713-09-9)

128903-21-9
422-48-0
422-44-6
422-56-0
507-55-1
13474-88-9
431-86-7
136013-79-1
111512-56-2

Chlorohexafluoropropane (HCFC-226)

134308-72-83

Pentachlorofluoropropane (HCFC-231)

134190-48-03

Tetrachlorodifluoropropane (HCFC-232) 134237-39-1
Trichlorotrifluoropropane (HCFC-233) 134237-40-4
1,1,1-trichloro-3,3,3-trifluoropropane 7125-83-9
Dichlorotetrafluoropropane (HCFC-234) 127564-83-4
Chloropentafluoropropane (HCFC-235) 134237-41-5
1-chloro-1,1,3,3,3-pentafluoropropane (HCFC-235fa) 460-92-4
Tetrachlorofluoropropane (HCFC-241) 134190-49-1
Trichlorodifluoropropane (HCFC-242) 134237-42-6

Dichlorotrifluoropropane (HCFC-243)

134237-43-73

1,1-dichloro-1,2,2-trifluoropropane 7125-99-7
2,3-dichloro-1,1,1-trifluoropropane (HCFC-243da) 338-75-0
3,3-dichloro-1,1,1-trifluoropropane 460-69-5
Chlorotetrafluoropropane (HCFC-244) 134190-50-4
3-chloro-1,1,2,2-tetrafluoropropane 679-85-6
Trichlorofluoropropane (HCFC-251) 134190-51-5
1,1,3-trichloro-1-fluoropropanene 818-99-5
Dichlorodifluoropropane (HCFC-252) 134190-52-6
Chlorotrifluoropropane (HCFC-253) 134237-44-8
3-chloro-1,1,1-trifluoropropane 460-35-5
Dichlorofluoropropane (HCFC-261) 134237-45-9
1,1-dichloro-1-fluoropropane 7779-56-6
Chlorodifluoropropane (HCFC-262) 134190-53-7
2-chloro-1,3-difluoropropane 102738-79-4

Chlorofluoropropane (HCFC-271)
2-chloro-2-fluoropropane

134190-54-83

420-44-0

These materials may contain isomers that are not listed here. Isomers with CAS numbers have been included when available.
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Table 6 - Hydrofluorocarbons and Isomers

Name CAS* Numbers

Fluoroform, Trifluoromethane (HFC-23) 75-46-7
Difluoromethane (HFC-32) 75-10-5
1,1,1,2,3,4,4,5,5,5-decafluoropentane, 2H,3H-Decafluoropentane (HFC-43-10) 138495-42-8
Pentafluoroethane (HFC-125) 354-33-6
1,1,1,2-Tetrafluoroethane, tetrafluoroethane (HFC-134a) 811-97-2
1,1,1-Trifluoroethane (HFC-143a) 420-46-2
1,1-Difluoroethane, difluoroethane (HFC-152a) 75-37-6
1,1,1,2,3,3,3-Heptafluoropropane, heptafluoropropane (HFC-227¢ea) 431-89-0
1,1,1,3,3,3-hexafluoropropane (HFC-236fa) 690-39-1
1,1,2,2,3-pentafluoropropane (HFC-245ca) 679-86-7
Perfluoromethane, 75-73-0
Perfluoroethane 76-16-4
Perfluorobutane 355-25-9

Table 7 - Tributyl Tin (TBT), Triphenyl Tin (TPT), Tributyl Tin Oxide (TBTO)

Name CAS* Numbers
Bis(tri-n-butyltin) oxide 56-35-9
Triphenyltin N,N'-dimethyldithiocarbamate 1803-12-9
Triphenyltin fluoride 379-52-2
Triphenyltin acetate 900-95-8
Triphenyltin chloride 639-58-7
Triphenyltin hydroxide 76-87-9
Triphenyltin fatty acid salts (C=9-11) 47672-31-1
Triphenyltin chloroacetate 7094-94-2
Tributyltin methacrylate 2155-70-6
Bis(tributyltin) fumarate 6454-35-9
Tributyltin fluoride 1983-10-4
Bis(tributyltin) 2,3-dibromosuccinate 31732-71-5
Tributyltin acetate 56-36-0
Tributyltin laurate 3090-36-6
Bis(tributyltin) phthalate 4782-29-0
Copolymer of alkyl acrylate, methyl methacrylate and tributyltin No CAS number assigned

Methacrylate(alkyl; C=8)
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Tributyltin sulfamate 6517-25-5
Bis(tributyltin) maleate 14275-57-1
Tributyltin chloride 1461-22-9
Mixture of tributyltin cyclopentanecarboxylate and its analogs (Tributyltin
y yelop y os ( y No CAS number assigned

naphthenate)
Mixture of tributyltin 1,2,3,4,4a, 4b, 5,6,10,10a-decahydro-7-isopropyl-1, .

. ) . . . No CAS number assigned
4a-dimethyl-1-phenanthlenecarboxylate and its analogs (Tributyltin rosin salt)
Other Tributyl Tins & Triphenyl Tins No CAS number assigned

Table 8 - Radioactive Substances (Radioactive Isotopes)

Name CAS* Numbers
Uranium 7440-61-6
Plutonium 7440-07-5
Radon 10043-92-2
Americium 7440-35-9
Thorium 7440-29-1
Cesium (Radioactive Isotopes only) 7440-46-2
Strontium (Radioactive Isotopes only) 7440-24-6

Table B. General Specification for the Environment —Packaging Requirements

Substance/item Threshold weight % (ppm)

Ozone Depleting Substances Must not be used in plastic foam packaging materials

Heavy Metals (100 ppm) by weight.

Lead, mercury, cadmium, or hexavalent chromium greater than 0.01%

1. Must not be used.

Polyvinyl Chloride (PVC)

2. This restriction does not apply to protective tape covers with a surface
area equal to or less than 15 square centimeters (2.35 square inches)
and or weighing less than 1 g (0.035 0z).

Table C. Substance restrictions for halogen-free products and components

Substance/item Threshold weight % (ppm)
Bromine 900 ppm (0.09 wt%)
Chlorine 900 ppm (0.09 wt%)
Bromine and Chlorine 1500 ppm (0.15 wt%)
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Table D. Elimination of intentionally added hazardous substances

ltem

Description

Criteria

Elimination of intentionally
added cadmium

All covered products shall have concentrations of
cadmium less than half the threshold defined in
RoHS, unless the presence of cadmium can be
shown to be due to use of recycled content.

Less than 50 ppm

Low threshold for amount of
mercury used in light sources

All flat panel video display devices shall use lamps
that contain a reduced amount of mercury relative to
the current industry standard.

3.0mg

Elimination of intentionally
added lead in certain
applications (Applies to VDUs

only)

Video display units shall have concentrations of lead
less than 5 percent of the threshold defined in the
RoHS Directive per listed part, unless the presence
of lead can be shown to be due to use of recycled
content.

Less than 50 ppm

Elimination of intentionally All covered products shall have concentrations of Less than 500 ppm
added hexavalent chromium hexavalent chromium that are less than half the

threshold defined in the RoHS Directive, unless the

presence of hexavalent chromium can be shown to

be due to use of recycled content.
Polyvinyl chloride and In all covered products, except cables and N.D.

chlorinated plastics

interconnect parts, parts greater than 25 grams shall
not contain polyvinyl chloride (PVC).

(Not Detected)

R45,R46,R50,R51,R52,R60,R61
(European Council Directive
67/548/EEC)

Plastic parts >25 g shall be free from flame
retardants (not more than 0.1% of total weight) that
are classified as dangerous substances under
European Council Directive 67/548/EEC.

Less than 1000
ppm
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Appendix i

. Cadmium in electrical contacts and the plating of electrical contacts, for which high reliability is

required and which has no substitute materials. 45%* >t % ¥ A ¥ 2 B L F AV LA T L2 T HE
Cadmium in optical glass, filter glass. 4§ * ** s 8 g 15 2 gL gt 35 -

Lead in high-melting temperature type solder for internal connections used for modules, parts and
devices. (i.e. lead based alloys containing 85wt% or more) 4% %% 3 8% 2 2 4347 (5 48 % 85
wWt% 14 F 2 4R 47) o

Lead in solder for server, storage and storage array system, network infrastructure equipment for
switching, signaling, transmission as well as network management for telecommunications. 4 #* >t i
JRE ks B 5 7]k fod 4k~ BELA 4 1‘7@@%] D NLE R R E I enfe i A ARG
2 8547 o

Lead in electronic ceramic parts. (e.g. piezoelectric elements, dielectric ones, and magnetic ones
[ferrites]) 4-* ** T F B L EFINE > BT AT A EZ BB HT)~EE o

Lead in optical glass, filter glass. 4-%* »*k & g 33 ~ gk 53 -

Lead in glass materials used for modules, electrical parts, cathode-ray tubes, or vacuum fluorescent
displays. The glass materials include adhesives, resistor elements, glass frit, conductive pastes (silver or
copper ones), and sealing materials. 45-i¢ * *t ¢t pficle ~ T+ F i cHEHRE A EZFRET R
IR > ¢ FARER C TIEM BB HT C ET T (T AT maHR o

Lead in solder consisting of more than two elements for the connection between the pins and the
package of microprocessors with a lead content of more than 80wt% and less than 85wt%. 4 * %k
LB R B R R 2 ERY (7 A A F )B4 7 £ 5 80wt%-85wt%) -

Lead in solder to complete a viable electrical connection between semiconductor die and carrier within
integrated circuit Flip Chip packages. (e.g. solder pastes used under C4 [Controlled Collapse Chip
Connection] bumps) 4% ** X L EM L P AP TRFF T Eidar 2 80(8 2
4 C4- Controlled Collapse Chip Connection 4% 45 /L 8. 2_ 48 F ) o

. Lead in lead-bronze bearing shells and bushes. 4% 4 4+ B 2 - KA 2 fibii o

Lead in a coating material for the thermal conduction module C-ring. 4-% >t 4 i# "% 2 C-ring 7k
g K A o

Lead in the compliant pin connector systems. 45 % >* 44V @ H B ARV E R % Yo dodE
THr2 Fom 4R o

Lead as an alloying element in steel should less than 0.35 wt%. 4% & £ ¥ 4: b5k B 2 £ 0.35%
T oo

Lead as an alloying element in aluminum should less than 0.4 Wt%. 48 & & ¢ &40 L3k B F &
0.4%r2 7 o

Lead as an alloying element in copper (including brass and phosphor bronze) should less than 4 wt%.
SFEE(F FRME AT b LR A T A% T .

Lead oxide in glass used for bonding front and rear substrates of flat fluorescent lamps used for Liquid
Crystal Displays (LCD).LCD # #* >t i T 5 ¥ Kk E2 m s L FPH a3y ?P v 3§ V45 o

Lead in solders for the soldering to machine through whole discoidal and planar array ceramic
multilayer capacitors. i 3445k 2 L g LA F 5 K T 3 BERALATZ 4 o
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Lead alloys as solder for transducers used in high-powered (designated to operate for several hours at
acoustic power levels of 125 dB SPL and above) loudspeakers. # =« 7 Z4f B8 ¢ % 5 i B 4L
UL E & o

Mercury in lamps other than small-sized fluorescent lamps and straight-tube ones. (e.g. High-pressure
mercury lamps). & #* 3t0] A2 B UFREF e BB E e B BRABE R HE T BF LE
PVC in binders made of resin. PVC #* »“ 7 iT =0 2_ 3L & | o

PVC in polyvinyl electrical wires for high voltage. PVC * »t 5 & B & * F o % T 5t -

PVC in insulating tapes. PVC * >+ % %3 o

PVC in speaker grilles. PVC # *t 37 %% 45 2 o

PVC in power supply cords for import into EU countries. PVC # >t v I gtif' 2. 7 R iR -
PVC in transformer leads of which the joint is fixed by varnish impregnation. PVC # % & %r3% i &
FREFZRBRE -

PVC in curl cords. PVC * »t# & -

PVC in extra fine electrical wires that are AWG (American Wire Gauge) 36 or more. PVC # *t 3 >t
AWG(American Wire Gauge) 36 1% 2 & ;" 7 M4 -

Use of PVC and PVC blends in the professional-use cables, to which general-purpose ones cannot be
applied (e.g. cables for broadcast cameras and microphones). PVC # »ti¢ * & & ¢ % & F & ¢ iR
Erz BE v eRAM(FUARAMEZE Y &R R HFRAARTRE T ZHEWBPPLTRM T b T
Rt E o

PFOS in mist suppressants for nondecorative hard chromium (V1) plating and wetting agents for use in
controlled electroplating systems. 2 & % 'z fif fa(PFOS) * %t 7 445 3r ] 2 JRIEH| o

Cadmium, lead, mercury and hexavalent chromium in cartons for returnable boxes owed by modules
and parts suppliers. 4§ ~4-~ K 2 » e AT 2 RINE L RF R K 2 F v LA SFEAE 4 o
Cadmium alloys as electrical/mechanical solder joints to electrical conductors located directly on the
voice coil in transducers used in high-powered loudspeakers with sound pressure levels of 100 dB (A)
andmore. @ * SR AN EA 1004 LB H# S 0 o BERE AT EMOT T A
PR B s & o

Lead in soldering materials in mercury free flat fluorescent lamps (which e.g. are used for liquid
crystal displays, design or industrial lighting). *t & & T g F k(R * N2 S g1 B~ K1 #
PRI K )Y RN Z g o

Lead oxide in seal frit used for making window assemblies for Argon and Krypton laser tubes. 3t %<
EAoE T HF g g
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Measurement of Maximum Permissible Exposure 4/4

Appendix

Antenna Specification
(Antenna#2 UCW2620)

Applicant: PEGATRON CORPORATION

FCC ID: VUIUPWL6024, FCC Part 15 Subpart E for UNII
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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SPECIFICATION

Description..........ccocvvevvinnnnn. . WPB127 Mini 1. 13(Gray) Antenna

with MHF L230mm

2.Customer..........cceviveeeiiiieiiieeeeeee o e .. PEGATRONCORP
BPAtNO... e, : 1415-00XS000
4.Coaxial Lenght.................cevevvennen...:230mm(see Drawing)
5.Electrical Characteristics

Operating Frequency..........covcvvevvnennnn. : 2~6GHz

Impedance...................eiv v evveeee ool 50 Ohm nominal

2.4 Operating Temp,EX........................:-20°C ~ +65°C

2.5 Storage Temp,EX.............cceeveveen.i-30°C ~+75C

6.Mechanical Chararteristics
(Of0] g1 1=1e3 (o] G ‘MHF

7.Raw Material
Coaxial Cable.....c.oovevi : Mini 1.13



1 2 3 4 o) 6 7’
B EEE 1.
2.
3.
TOLERANCES :
X +0.3
X. X +0.2
X. XX +0.1
ANGULAR +5.0°
iilig) . 2F 112 4.5
[ 1%
o
S —0 —®
1 Z
A
Tp)
S
a D
0 ® 3
B
TESEERH
L REHIAIR R LAFAARE PR IR T E -
IRQCE B TAEE » B TanEE T -
4 FE ke \Y4 EVAJEZEEAT 9mm*19mm*3.6T 52 HF 1
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@Wanshih Electronic Co., LTD

Research & Development Department

Antenna Measurement

CUSTOMER:UNIHAN
ANT BANDWIDTH :2.4-2.5,5.15-5.35,5.725-5.875GHz
TEST INSTRUMENT : 1. AGILENT E5071B NETWORK ANALYZER

2.Sporton ETS OTA Chamber
ENGINEER : Puma Lu

DATE : 2009/06/19

HOUSING




ANT 2

ANT 1

LOCATION OF ANTS

ANT 1




RETURN LOSS:

1 Active ChiTrace 2 Response 3 Stimulus 4 MkrfAnalysis S Inskr State

Group Delay

Srmith |

Palar |

Lin Mag

M 511 Log Mag 10.00dES Ref 0.000dE [ROJ
50.00
=1 2.4000000 GHz -14.195 dB
7 2.4500000 GHz -21.344 dEB
3 2.5000000 GHz -20.55% dB
40.00 | 4 5.1500000 GHz -11.112 dB
5 £.3500000 GHz -9.9205 dB
& E.7250000 GHz -11.634 dB
7 E.3500000 GHz -13.4%¢ dE
30.00
20.00
10.00
0.000 M
-10.00
-20.00
-30.00
-40.00
-50.00 i
1 Start 2 GHz IFRM 70 kHz

SWR:

1 Active ChiTrace 2 Response 3 Stimulus 4 MkrfAnalysis S Inskr State

P 511 SWR 1.000/ Ref 1.000 [RO]
11.00

=1 2.4000000 GHz 1.5126

2 2.4500000 gHz 1.177&

3 2.5000000 GHz 1.193&

10.00 4 E.1L00000 GHz  1.7725

S 5.3500000 GHz  1.2353

& 5.7250000 GHz 1.7041

7 5.8D00000 gHz 1.528%
S.000
=.000

F.000

5,000

5.000

4.000

2.000

2.000

1.000 P

[

SWR

Real

Imaginary

2009-05-19 10:15

Log Mag

Phase

Group Delay

Srmith |

Palar |

Lin Mag

1 Start 2 GHz IFRM 70 kHz

ANT 2

Real

Imaginary

T la
1 [--------—
Stop b GHz Rl

00 910:19



RETURN LOSS:

1 Active Ch{Trace 2 Response 3 Stimulus 4 Mlrfanalysis 5 Instr Skate
Pl 511 Log Mag 10.00dES Ref 0.000dE [RO]

£0.00

1 2.4000000 GHz -22.064 dB

2 2.4500000 GHz -24,123 4B

3 2.5000000 GHz -10.4598 4B Select Part
40,00 =4 5.1500000 GHz -159.137 dE 1%

S E.3500000 GHz -15.535 4B

& §.7250000 GHz -10.507 dB

7 5.B500000 GHz -12.110 dB Open
20.00 Open

Load (Dptional)

20,00 Eroadband
10,00
0.000 Zancel
—0.0n Return

=20.00

=30.00

—40,00

-50.00 '
1 Star 2 GHz IFBW 70 kHz Stop & GHz [ET4

SWR:

1 Active Ch{Trace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State

pIE G511 SWR 1.0007 Ref 1.000 [RAO] Earmighk
11.00
=1 2.4000000 GHz 1.3763
2 2.4500000 GHz 1.3214
3 2.5000000 GHz 1.5840
10.00 4 L AE00000 GHz  1.32217
E E.3E00000 GHz 1.159¢ |
& E.7250000 GHz 1.7442 Log Mag
7 B.8500000 GHz 1.4313
Q.00
Fhase
&.000
aGroup Delay
F.ono
Sith |
&.000
Palar |
E.ooo
Lin Mag
4 .000
F.000
Real
l .
Imaginary
& 7
B
1.000 P PN iy
1 Stan 2 GHz IFEW 70 kHz Stop B GHz
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Test Summary

Antenna 1
Model WANSHIN_DIPOLE_ANT_3D_FS_2400-5850 MHz
Test / Position Gain / Free Space
Frequency 2400 2450 2500 4950 5150 5250 5350 5725 5850

Ant. Port Input Pwr. (dBm) 0 0 0 0 0 0 0 0 0

Tot. Rad. Pwr. (dBm) 0 0 0 0 0 0 0 0 0

Peak EIRP (dBm) 3.1632 | 4.36112 | 5.34066 | 4.4651 | 5.24286 | 5.31324 | 4.9749 [ 3.92627 | 4.06678

Directivity (dBi) 7.14573 | 7.09798 | 7.03793 | 6.35548 | 7.05054 | 6.94101 | 6.55653 | 5.66147 | 5.92974
Efficiency (dB) -3.98254 | -2.73686 | -1.69727 | -1.89038 | -1.80768 | -1.62778 | -1.58163 | -1.7352 [ -1.86296
Efficiency (%) 39.9711 | 53.2493 | 67.6509 | 64.7085 | 65.9527 68.742 69.4764 | 67.0625 | 65.1184
Gain (dBi) 3.1632 4.36112 | 5.34066 4.4651 5.24286 | 5.31324 4.9749 3.92627 | 4.06678
NHPRP +Pi/4 (dBm) -5.55515 | -4.32298 | -3.38968 | -4.40643 | -4.29672 | -4.1251 | -4.04478 | -4.13462 | -4.19475
LHPRP / TRP Ratio (dB) -3.5328 | -3.80454 | -4.01577 | -4.69195 | -4.83218 | -4.83934 | -4.80762 | -4.87711 | -4.72813
LHPRP / TRP Ratio (%) 44.3323 | 41.6434 | 39.6664 | 33.9472 | 32.8687 | 32.8145 | 33.0551 | 32.5304 | 33.6657
Front/Back Ratio (dB) 11.683 10.4828 13.859 2.96604 | 3.30389 | 2.83184 | 1.93979 | 3.18947 | 8.71662
Phi BW (°) 51 52 54 18 17 18 22 65 89
#NAME? 24 21 35 9 9 10 11 44 57
#NAME? 27 31 19 9 8 8 11 21 32
Theta BW (°) 52 61 57 54 40 37 38 101 64
#NAME? 29 37 27 16 15 15 17 52 36
#NAME? 23 24 30 38 25 22 21 49 28
Boresight Phi (°) 105 105 90 90 90 90 90 285 315
Boresight Th. (°) 75 75 75 150 150 150 150 15 15
Maximum Power (dBm) 3.1632 4.36112 | 5.34066 4.4651 5.24286 | 5.31324 4.9749 3.92627 | 4.06678
Minimum Power (dBm) -21.1277 | -16.1791 | -21.1285 | -17.9613 | -18.2173 | -20.8425 | -21.4879 | -26.0244 | -19.417
Average Power (dBm) -4.00758 | -2.85354 | -1.74072 | -1.07929 | -1.08213 | -0.799589 -0.741692 | -0.837944 | -1.02597
Max/Min Ratio (dB) 24.2909 | 20.5402 | 26.4691 | 22.4264 | 23.4602 | 26.1558 | 26.4628 | 29.9507 | 23.4838
Max/Avg Ratio (dB) 7.17078 | 7.21466 | 7.08139 | 5.54438 | 6.32499 | 6.11283 | 5.71659 | 4.76421 | 5.09275
Min/Avg Ratio (dB) -17.1202 | -13.3255 | -19.3878 | -16.882 | -17.1352 | -20.0429 | -20.7462 | -25.1865 | -18.391
Average Gain (dB) -3.98254 | -2.73686 | -1.69727 | -1.89038 | -1.80768 | -1.62778 | -1.58163 | -1.7352 | -1.86296

Note




Antenna 2

Model WANSHIN_TEST_3D-1_F5_7400-5825 MHz
Test / Pasition ~ Gain f Free Space
Frequancy 2400 | 2450 2500 | 4900 5150 5250 | 5750 5825

Ant. Port Input Pwr. (dBm) 0 0 0 [i] i 0 [ 0

Tot. Rad. Pwr. (dBm) -25362 | -3.4669 | -4.3993 | -2.1662 | -1.8984 | -1.8421 | -2.4334 | -2. 7068

FPeak EIRP (dBm) 254811 | 0.95768 | -0.0502 | 7.19245 | 7.74273 | 7.88411 | 62912 | 53716
Diractiity (dBi) 508420 | 44246 | 434007 | 938065 | 964115 | 972623 | 72462 | B.03R42
Efficiency (dB) 253618 | -3.48692 | 43993 | 21692 | 188842 | -1.84211 | 243342 | -2 70682
Efficiency (%) 557676 | 450009 | 36.3136 | 60.6958 | 645680 | 654318 | 571029 | 536189
Gain (dB) 254311 |0957681 |-0ms0235) 719245 | 774273 | 7osd11 | 62912 | 53316
MHPRP +Pifd {dBim) 448363 | 538077 | 615315 | 418072 | 393331 | 3852 | .4.88516 | 467412
LHFRE / TRP Ratio (dE) 256314 | 26033 | -279237 | -166116 | -1.66873 | -1.72815 | 234673 | -2.49533
LHPRE / TRP Ratio (%) 554225 | 549123 | 52573 | e8.2157 | 6e0%68 | 67171
Front/Back Ratio (dB) 514502 | 503607 | 301379 | 17.221 | 116439 | 141 | ezaaa
Phi BW (%) 76 Bl a7 % Y 2 T rs
fAME? 30 N 24 14 15 15 7
[iamE? 45 24 73 11 g 7 f 1 3
Theta BW (4 75 54 49 I 7 a7 i
lmlaME? 63 40 28 1 13 1 1
BAME? 12 14 21 19 14 14 12 15
Baresight Phi (%) 150 15 165 135 135 135 150 150
Boresight Th. (%) 135 105 150 150 150 150 150 150
IMaxirmum Power (dBrm) 254811 | 0957681 |-0.050235] 719245 | 774073 | 7emant | e2912 | 53318
{Minimum Power (d8m) 19.4304 | -15.1302 | -16.2459 | 158928 | -16.837 | -14.9599 | -16.3686 | -15.0288
twerage Power (dBm) 6807 | -2.91187 | 41792 | 184364 | 2176628 | -1.57182 | 242397 | -2.89750
[Maxtlin Ratio (dB) 219785 | 16,0679 | 16.1957 | 23.0952 | 245797 | 22843 | 226558 | 20,3602
{Maxidwg Ratio (dB) 422881 | 3650955 | 4128097 | o036t | 950001 | 045503 | 871517 | 820010
IMinsavg Ratio (48) 17,7497 | 122183 | 120687 | 14009 | 450707 | 133871 | 130487 | 1243
Awerage Gain (dB) 253618 | 348802 | 43993 | -2.1882 | 189842 | 1Ra21 | 2 43342 | -2 7082

MNote




3D Peak Gain & Efficiency

ANT1
Peak Gain(dBi) Efficiency%
2.4GHz 3.16 40
2.45GHz 4.36 53
2.5GHz 5.34 68
4.95GHz 4.46 65
5.15GHz 5.24 66
5.25GHz 5.31 69
5.35GHz 4.97 69
5.725GHz 3.92 67
5.85GHz 4.06 65
ANT2
Peak Gain(dBi) Efficiency%
2.4GHz 2.55 56
2.45GHz 1.00 45
2.5GHz -0.05 36
4.9GHz 7.20 61
5.15GHz 7.74 65
5.25GHz 7.88 65
5.725GHz 6.29 57
5.85GHz 5.33 53




SPECIFICATION FOR APPROVAL

DOCUMENT: A3132SP001

STYLE 200 30V

SIZE: 32AWGx1C
SP 7/0.080 1.13

RECOGNIZED:

WONDERFUL HI-TECH CO.,LTD.

OFFICE 72WU KONG 6TH ROAD, FACTORY 17 PEI YUAN ROAD,
WU KU IND. DISTRICT CHUNG-LI IND. PARK
TAIPEI HSIEN, TAIWAN TAIWAN, R.O.C.
TEL (02)22988033 TEL (03)4527777

FAX (02)22988031-2 FAX (03)4517214




WONDERFUL HI-TECH CO., LTD.
SPECIFICATION

200 30V DOCUMENT NO :
STYLE COAXIAL A3132SP001
ESTABLISHED DATE:
SIZE S2ANG 2003/01/16
STANDARD :
Size AWG 32
Material ---- | Silver-Coated Copper
Conductor Conductors No. 7
Conductors Size mm 0.080
O.D. mm 0.240
Average Thickness mm 0.22
Insulation |Diameter mm 0.68 £ 0.02
Material FEP
Color Clear
Braid Material ---- | Silver-Coated Copper
Construction mm 16 /4 /0.050
Coverage % 90
Average Thickness mm 0.13
Jacket |Diameter mm 1.13 £0.05
Material FEP
Color ---- According to custom
Marking NON
Drawing
AK001/210X297/1.0 PAGE : 1
EDITION : 1.1 REVISED DATE :

MAKER : C.Y.CHEN

CONFIRM :S.N.WONG

APPROVAL : WJ.WANG




WONDERFUL HI-TECH CO., LTD.
SPECIFICATION

Electrical & Physical Properties

Item 32AWG
Rating Temp Voltage 200 30V
Conductor Resistance 545 OHM/KM/20 MAX.

Insulation Resistance

100 MEGA OHM/KM MIN.

Dielectric Strength

AC 1.0 KV/Minute

Spark Test 0.5 KV
Tensile Strength 2500 PSI MIN.(1.76 Kg / )
Unaged _
Insulation Elongation 200% MIN.
Aded Tensile Strength [UNAGED MIN. 75%(168HRS%232 )
e
: Elongation UNAGED MIN. 75%(168HRSx232 )
Tensile Strength 2500 PSI MIN.(1.76 Kg / )
Unaged _
Jacket Elongation 200% MIN.
Aged Tensile Strength [UNAGED MIN.75%(168HRSx232 )
e
: Elongation UNAGED MIN.75%(168HRSx%232 )

Nom. Impedance

50 + 3 Ohms

Nom. Capacitance 96 + 3 pF/m

Nom. Vel. of Prop. 69%

VSWR Test (0 — 6 GHZ) Less 1.3

Flame Test VW-1 OK

Attenuation 100MHZ 400MHZ | 1.8GHZ | 2.4GHZ | 5.2GHZ
(dB/1m) 0.60 125 | 223 | 270 | 4.15
AK001/210X297/1.0 PAGE : 2
EDITION : 1.1 REVISED DATE :

MAKER : C.Y.CHEN

CONFIRM :S.N.WONG

APPROVAL : WJ.WANG




PART NO.

20278+ +1R-++

(11.4)

Ground contact

(11.4)

2. 4

3.22 3.22
i —#Housing f |~
L Y | U
3 J~ Contact J
([@p]
o 2.4 5
= (@p]
[@N] . [@N] H
o LN S 1
N
=
Connector end Connector end

" (notch)

Part No.20278-101R-08
20278-101R-13
20278-101R-32

For hand tool

(uith notch)

Part No. 20278-111R-08
20278-111R-13
20278-111R-32

(4.25)

For semi auto

termination machine
(without notch)

Ground contact

3.

22

(7.66)

1.8

—jfEﬁUE?qusing

Contact

2.4

[N
o

Connector end
(notch)

(3.55)

Part No. 20278-101R-18

For hand tool
(uith notch)

1.8

(7.66)

2.4

o~
o

(3.55)

Connector end

Part No. 20278-111R-18

For semi auto

termination machine

(without notch)

11CTZ3041TK. 0 Mar/24/09 K. K | & [22023K. 0 [TAN/30/07 E.K |DESIGN D BY DATE
10C[Z73014]K. 0 [JAN/31/709 K. K | 3 |21256(K. 0 Nov/14/01 K. K | K.Ohbayashi JUN/13/01 [l - PEXJ Interconnect
0C 72230 K. 0 NOV/15/04 E.K | 2 |21197]K. 0 pUG/27/01 K. K |CHK D BY DATE and Packaing Elestronlos =~
GENERAL TOLERANCE 15C[204398] K. O[Nov/12/° 04 T.H [ 8C[z2224 k.0 pcT/17/0 E.K [ 1 [2111B]K. 0 [TUN/26/D1] K. K TITLE '
6 MAX. |+=0. 2 14C|204339] K. 0{0ct/01/° 04 T.H | 7B{z2180K.0 [JUL/29/02 E.K [ O |21109(K.0 |JUN/13/01 APP' D BY DATE MHF serles micro coaxlal connector plug
6 OVER MAX.30 |+0.3 13C1 230741 A. HMaw/22/°03 KK | 6B lz2146(K.0 WuN/24/700 K. K [REVIECN [ BY | DATE | APP | K. Katabuchi JUN/13/01 vertical (ground contact : gold plating)
30 OVER MAX. 120 |+0.5 | [ 1] 23052 K.0[fer/T6/ 03 KK | 58 (22117 (A 0 MAY/17/07 K. K REV. RECORD CUSTOMER  [PRQUECTION | SCALE [UNTT| DWG. No. SHEET| REV.
ANGLE |=2" | |REVIECN | BY | DATE | APP |[REVIECN | BY | DATE | APP |SERIES No. 2814 COPY =t|p/1 |mm 202778 1/3/15C
FORM REV. 4 WAS T




—
-

20278-101R-08_ - - -~

—

20278-101R-13_ _ - -~~~

—
—

20278-101R-32 __ --—~

—
—_
—
—_

20278-101R-18_ _ — -

Part No. =T TR0 | -7 T 028-1MR-13 | -7 T 20078-11R-32 | ——— 7 T 20278-111R-18
Housing color White Black Black White
Applicable cable 2.09+0 2.09+0.1 2.09+0.1
nominal dimension 71 1.25+0. 1 -1.1.25+£0.1 RG178 B/U 1.25+0.1
_ 1.16+0.1 - 1.16+£0.1 — 1.16+0.1
[ o - [
= o EE = e | % . = | = - —
S= s|S=|l 51 ) = = = =
- Es5 | =2|8=||% S ™ = ~ —~ =
[«B] (X @ — I [ae) c~ [ . LN c~
~l 3= Sls gl = = — = oy ™ = Micrometer
E EEE | E= g = © = © = =z
% NOTE-1 % NOTE-1 % NOTE-1
Braided shield of
Quter conductor Single / 1 &EHA Single / 1 & HA Double / 2E&&Hm#A Single / 1&EH#A
ATEADHA
P/N of 7 7 -7 -7 -7
hand Tool .~ 90187-008C P 90187-013C - 90187-032C - 90233-018 P
< BN of senl auto -7 - - 7
_ < ternination machine| _ -~ 90213-008C | _ -~ 90213-013C | -~ 90213-032C | -~ 90232-018
2. 24 2.29 2.71_
Sect. L 68 | . !
M—] ! ~N ! T A | o
h - i | i ) Quter conductor part
3.1
Coct 1.72 2. 28, 2.37 |
) | fop | LN \ — i N [
|__|_ ~ ! LN C~ N
o o o ! § IS i
Cr CH-1 1.34~1. 40 1.34~1. 40 1.34~1. 40 1.34~1. 40 Jacket part
rimp Tf°"O°"°" T~~~ -~~~ -~~~ ~"~"~"~“"~Y™ff~"~""~F~F(F~*"~"~""~>"~*"¥>*"™>™"™>™"~>"™~"~f~"~"~"~>""™*" """ "~"™>"”" """ "~ "~ "~ "~ "~ "~ "~ T~ T T 71
Height CH-2 0. 76~0. 84 1.06~1.14 1.20~1.30 1.41~1. 49
CH-3 0. 85~0. 97 1.15~1. 35 1. 26~1. 46 1. 70~1. 8O Crimp Height
NOTE-1
DNER, ILEAEAN\NDEXEHI-71VT EART
Must not use solder coated DESIGN D BY DATE
inner conductor and outer conductor. I_ PE Interconnect
CHK' D BY DATE and Packaging Eles'atrog(lJf(sYO PN
GENERAL TOLERANCE TITLE '
6 MAX. |£0. 2 APP' D BY DATE MHF serles mlcro coaxlal connector plug
6 OVER MAX.30 [+0.3 REVI ECN | BY | DATE | APP vertlcal (9round contact : gold plating)
30 OVER MAX. 120 |=0.5 REV. RECORD CUSTOMER [PRQJECTION [ SCALE [UNIT] DWG. No. SHEET| REV.
ANGLE |+ 2" SERTES No.| 2814 COPY =1 —/—|mm 20278 2/3(15C
FORM REV. 4 WAS T




Notes

1.Materlal
(1) Housing :
(2) Contact
phosphor bronze
gold plating 0.1« m MIN.
over nickel 1.27x m MIN.
(3) Ground contact
phosphor bronze
gold plating 0.054 m MIN.
over nickel 1.27x m MIN.
2.Packing : reel
3.Mating partner part No.
. 20279-001E-01
4., Permissible load of cable at mating

PBT , UL94V-0

BT, UL94V-0

DNER

EAwvx0. 1pm MIN.

K Zyalbl.27pm MIN.
(3) 75>KaY N
) i
FAYVE
K -
U=
&#8F part No.
0279-001E-01
TJI9hNEERDT-TIERNTIHE

7
&
vX*0. O5egm MIN.

P
W
A
#
g
W
A
# Zyolbl.27pm MIN.
)

5-2 1XJ9%RER

(1) REY T 2RV 2&HE
TRDLOETEILES
EERSITHNTTE,

5-2 Unmatinag.

(1) In case of unmating by
pulling tool.
Please use the pulling
tool as the following drawing,
and please pull plug to
vertical direction as directly
as possible.

Coaxlal cable

®

-

Pulling tool
P/N 90192-001

Receptacle

(2) FCBERIETHRBE
TROER{RZDONH, TED
EFEELSIERNTT.

(2) In case of unmating directly
by hand
Please catch the catching area
of plug , and please pull plug
to vertical direction as directly

Coaxlal cable T ZN MAX Plug
AN MAX. I ¥
— |
l ZN MAX |
Receptacle

5. IRVIDNERILVRERDER

as possible.

Coaxial cable

5-3 Crimp over standards of
outer conductor

Catching area

FRIFH

[
Receptacle

I N BERQIHLELVE

5. Suggestions for mating & unmating NEERREHE L ERE
5.1, 3175m0 teral mier s of oucer | it .
5-1 Matlna. Plug&ReceptacleddnElzEDE, conductor (SBEE/LLOME
Please mate the connector stralghtly ?35E'7EELﬁAbt-Fél’\° (Numbers of outer conductor’s RALELVEE)
to vertical direction as much as BREHDBEABTNENTTS W, . | ;
possible, adjusting the mating axls :I*’]QWE(DEIZI&H'O?@“(D'C, BERZLY Egnﬂﬂcggﬁrs Eg?rgl{)ﬁer 4 RINEF1—-TONT
of plug and receptacle. BRETDBUNTTS, DEE
As excessive slant angle mating may 5-4 Caution about Heat shrinkage ANEF1—TTHEER
break the connector , please don't tubes ZBOmERE. BARROD
T Please be cureful not to melt DNDI
i_ 71821 3% %8%38_”15_?3 13,3 Plug housing when using heat WEORRLTSES N,
' shrinkage tubes. . .
Coaxial cable It will become cause of open 6. 233794" Pb-free
circuit. Thd
U ”H ! . 6. This is "Pb—free’ connector.
H_D]MC 4 =
. = DESIGN D BY DATE
LN I P E Interconnect
== —— N CHK' D BY DATE and Packaging Eles'ctro%%syo JPAN
GENERAL TOLERANCE |
6 MAX. |+0. 2 MATING Receptacle APP' D BY DATE ““WHF serles nlcro coaxlal connector plug
6 OVER MAX. 30 |=+0. 3 P/N 20279-001E-01 REVECN | BY | DATE | APP vertical (ground contact : gold plating)
30 OVER MAx. 120 |+=0.5 REV. RECORD CUSTOMER [PRQJECTION|SCALE [UNIT[ DWG. No. SHEET| REV.
ANGLE |+ 2 SERIES NoJ 2814 COPY | @=F——|mm 20278 3/3[15C
FORM REV. 4 WAS T




FIFH RN 2T R
Composition table and 3'rd party test report

A RS RY 77 Composition

Fi5E %1(04/0A/OC/OK/17/19/18/0B)
Module type(04/0A/0C/0K/17/19/18/0B)

TR Al

FUbPRIgIE

S T N TR RV
If the plating layer exist

L R R Y 9 B

el FUTE & (kkikavd Vendor of Raw | *2- EPE{@EH%%? (FTE ~ TS R =) or not?(Y/N)/If yes, please |If the module will be exposed outside| Notes
The position for use Raw materials Material No. material 3'rd party test repor The color of raw material describe the material after system assembly?(Y/N)
(Required for plastic, ink and paint) of the plating layer 4 y:
copper Y, £ N
- -
. i . 7 N N
wire plastic mini 1.13 T i\ -
tin R ARHSG\ A N
plastic 7 N N
CONTACT 4 Y, & N
MHF PULG 1 B N N
MHF HOUSING 20278 I-PEX :ng}J}ngﬁ\ﬁpe
MHF PULG ARMTSCS\ SR N v o N
CONTACT Sl , T
M AR = Y, #5 N
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Certificate of the Non-Use Hazardous Substances .

Please fill in below information 353 & ML F § . -
Date B #§ : 2009 / 06 / 17

Vendor code £ EH X 3% © _ MEC160TW1
Company name 7 3) 4 #% : _#FMEEE F /AR A A

Company Representative 2> 8} 4%, & A : e

Company Representative Title 2\ 5] 4%, & A R4 ° &I

Please Mark [l Warranty Application 5% # A ix5 s B2+ :
B All “Products” we sold to Pegatron/Unihan Af A R4 & FA0 B/ XKEZ“EF 27

[ Pegatron/Unihan Part number #u B/ £85#}3% :
Vender PN 4% J& 7 %438 :

Pegatron/Unihan Model name fu §#/K %8 #% 1€ 4 #% (OEM/ODM/EMS vendor
fillout ONLY s %A K & M)

To Pegatron Corp., Unihan Corp., and their affiliates (collectively “Pegatron/Unihan Group™) :

We hereby represent and warrant that the products and components (“Products™) we sold to Pegatron/Unihan
Group do not contain the level 1 hazardous substances listed in the then current Pegatron/Unihan SPT-00001
document and those indicated in the tables shown below (Table A~C), as well as shall comply with all
requirements listed in the then current Pegatron/Unihan GP2-00017 document, including but not limited to
design, modification, purchasing, and manufacturing management, as well as the confirming and judging of the
test, which the Pegatron/Unihan Group reserves the right to modify these documents at any time. The
aforementioned Products include: [1] Products and all materials of the Products; [2] packaging materials; and [3]
all materials used in design, manufacturing and reworking processes. In addition, the information of hazardous
substances classified at level 3 should be disclosed when these substances are intentionally used in the said
Products. This certificate is applied to requirement(s) as below:

s B R AL AR A BB A R A MG SRR B ARER) :

KAFBUEREAEFZEAEE T/ ARERNZELRZAFCASD) X5 H § oMt/ XK4E
SPT-00001 Xt PS4 —BRAEHE* URRTAENAEZEAHE (& A~C) » 3£ B8 F Fe5fo it/
KO GP2-00017 X4 $ i 12 B BB K » AIEEFRAR 8B K- 4 A TR RERAR R »
LR X B/ KA E B AR YRR LA c AT RAMASES ([1|ASLRAESAAER B BAA
Banat RIEMHE S Bl - A ZR TR PAHAEABIGRARDH sbot > ZATHRRZEST
RWEARZBEEME > RABEER -

Customer LD &2 % ¢ 10

B General HSF requirement. (Table A and B) — £z HSF £ & (Table A and B)

[ HF requirement (Table C) HF & K (Table C)

B Environmental labeling requirement, please fill in ZZ24R4E £ & K » %3 T : __EPEAT (Table D)

[ 1Other H4#. : __N.A.

We further agree to indemnify and hold Pegatron/Unihan Group and their officers, directors, employees,
successors and assigns, harmless from and against any losses, damages, claims, demands, suits, liabilities and
expenses (including reasonable attorneys’ fees and court costs) arising out of or resulting from any lawsuit,
judicial action, or similar proceeding for any breach of the foregoing warranty
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* If the Product contains the hazardous substances defined as the exemptions in SPT-00001, please check the
appropriate box in the Appendix. (OEM/ODM/EMS vendor fill out ONLY).

*ERA e FEARENE G T HF Y SPT-00001 #r e &2 kP o F ) EHELER (R ERE
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Remarks # 31 :
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Table A. General Product Content Restrictions

Substance/item

Threshold weight % (ppm)

Section containing details
and exemptions

Asbestos Not present 3.1
Batteries — Mercury 1. Batteries(excluding button cell): 5 ppm 3.21
2. Button cell batteries: 20000 ppm
3. Alkaline-manganese button cell batteries:
25 mg/per battery or 20000 ppm
4. Alkaline zinc and manganese batteries
(except button cells): 1 ppm
5. Products, parts and components must not
contain mercuric oxide batteries
Batteries - Cadmium 10 ppm 3.2.2
Batteries — Lead (honrechargeable) 2000 ppm 3.2.3
Batteries — Non rechargeable Alkaline | No threshold - hermetically seal 3.24
and Carbon-Zinc Batteries
Batteries - Classification as “Not Various (see section) 3.25
Restricted” for Transport
Brominated Flame Retardants (PBBs, | 1000 ppm 3.3.1
PBDEs, including DecaBDE)
Brominated Flame Retardants (all 1000 ppm 3.3.2
BFRs in external case plastic parts)
Brominated Flame Retardants 900 ppm 3.3.3
Cadmium and its compounds 100 ppm 3.4
Certain Azo Colorants 30 ppm 3.5
Chlorinated Hydrocarbons 1000 ppm 3.6
Chlorinated Paraffins 1000 ppm 3.7
Formaldehyde 1.Wooden materials: 0.05 ppm 3.8.1
2.Textile materials: 75 ppm 3.8.2
Hexavalent-Chromium (Cr®) 1. In metallic applications: not present 3.9.1
Compounds 2. In non-metallic applications: 1000 ppm 3.9.2
Lead and its compounds 1. Lead and its compounds: 1000 ppm 3.10.1
2. Lead carbonates and sulfates in paint: 100 | 3.10.2
ppm 3.10.3
3. Lead in Polyvinyl Chloride (PVC) coating
of external cables, wires and cords: 300
ppm
Mercury and its compounds 1000 ppm 3.11
Nickel on external surfaces Nickel on external surfaces 0.5ug/cm2/week | 3.12
Ozone Depleting Substances (ODS) Not used or present 3.14
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Polycyclic Aromatic Hydrocarbons Various (see section) 3.15
(PAH)

Perfluorooctane sulfonates (PFOS) in | 1000 ppm 3.16.1
parts
Perfluorooctane sulfonates (PFOS) in | 50 ppm 3.16.2

preparations
Polychlorinated Biphenyls (PCBs) and | 50 ppm 3.17
Polychlorinated Terphenyls (PCTs)

Polychlorinated Naphthalenes 5 ppm 3.18
1. Polyvinyl Chloride (PVC) in 1. Not used 3.19.1
external case plastic parts
2. Polyvinyl Chloride (PVC) 2. 900 ppm 3.19.2
Radioactive Substances Not present 3.20
Tributyl Tin (TBT), Triphenyl Tin 5 ppm 3.21
(TPT), Tributyl Tin Oxide (TBTO)
Noted:

1 Asbestos: Asbestos must not be present in parts, components, materials or products.
2 Battery Requirements
The battery requirements below do not apply at the homogeneous material level, and apply at the weight of the battery.
3.2.1 Mercury in Batteries
3.2.1.1 Batteries must not contain mercury exceeding 0.0005% (5 ppm) by weight. Button cell batteries and batteries composed of
button cell batteries, with a mercury content of no more than 2% (20,000 ppm) by weight, are not subject to this
requirement.
3.2.1.2 Alkaline zinc and manganese batteries (except button cells) must not contain more than 0.0001% (1 ppm) mercury by weight.
The total mercury content of alkaline-manganese button cell batteries must not exceed 25 milligrams of mercury per button
cell or 2% (20,000 ppm) by weight, whichever is less.
3.2.1.3 HP products, parts, and components must not contain mercuric oxide batteries.
3.2.2 Cadmium in Batteries: The total cadmium content of batteries must not exceed 0.001% (10 ppm) by weight.
3.2.3 Lead in Batteries: Nonrechargeable type batteries must not contain lead exceeding 0.2% (2000 ppm) by weight.
3.2.4 Nonrechargeable Alkaline and Carbon-Zinc Batteries: Nonrechargeable alkaline and carbon-zinc batteries must be
hermetically sealed.
3.2.5 Battery Classification as “Not Restricted” for Transport
All batteries must meet all applicable design, manufacture, marking, testing, and other battery-specific requirements necessary to
be classified as “Not Restricted” for purposes of transport for all modes of transportation, as defined in the following documents:
United States, “Hazardous Materials Regulations,” Title 49, Code of Federal Regulations, US Department of Transportation
(DOT)
International Civil Aviation Organization (ICAO), “Technical Instructions for the Safe Transport of Dangerous Goods by Air”
International Air Transport Association (IATA), “Dangerous Goods Regulations”
Documentation, such as a Material Safety Data Sheet [MSDS] or Product Data Sheet [PDS] that demonstrates compliance to
these regulations must be supplied to HP upon request.
3.2.5.1 Lead-Acid Batteries. Rechargeable sealed lead-acid batteries must meet dangerous goods transport criteria for nonspillable
batteries as specified in ICAO/IATA Packaging Instruction 806 and Special Provision A67, and must be tested at 55°C
(130°F) to ensure no free liquid flows from the case when it is cracked or ruptured. The batteries also must not contain any
free or unabsorbed liquid. In addition to the labeling requirements in section 4 of this document, the words
“NONSPILLABLE” or “NONSPILLABLE BATTERY” must be marked on the battery and the outside packaging.
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3.2.5.2 Lithium Metal and Lithium lon Cells, Batteries, and Battery Packs. Each lithium metal or lithium ion cell, battery, or
battery pack (including lithium metal, lithium alloy, lithium ion, lithium polymer, and equivalent lithium content cells,
batteries, or battery packs) must meet the product content, testing, and related requirements specified in the HP specification
HP Requirements for Lithium Metal and Lithium lon Cells, Batteries, and Battery Packs [pdf].
3 Brominated Flame Retardants

3.3.1 Parts, components, materials, and products must not contain flame retardants that are polybrominated biphenyls (PBBs) or
polybrominated diphenyl ethers (PBDEs), including Decabromobiphenyl Ether (DecaBDE), also known as polybrominated
biphenyl ethers (PBBES) and polybrominated biphenyl oxides (PBBOS), in concentrations greater than or equal to 0.1% (1000
ppm) by weight in any homogeneous material. PBBs and PBDEs restricted under this section include, but are not limited to,
those listed in Table 2.

3.3.2 External case plastic parts of products (parts visible to the customer in normal product operation) must not contain
Tetrabromobisphenol-A (TBBP-A, CAS# 79-94-7), or any other brominated flame retardants, in concentrations greater than or
equal to 0.1% (1000 ppm) by homogenous material weight. This requirement does not apply to printed circuit board base
materials or printed circuit assemblies.

3.3.3 When specified in HP product and component specifications, organobromine compounds in the form of flame retardants must
not be used in parts, components, materials, or products in concentrations equal to or greater than 0.09% (900 ppm) by weight in
any homogeneous material.

3.4 Cadmium

Cadmium and its compounds must not be used in parts, components, materials, or products in concentrations greater than 0.01%
(100 ppm) by weight in any homogeneous material. This requirement includes cadmium and its compounds in pigments, dyes,
stabilizers, plating, and paints, but does not apply to cadmium in the following applications:

3.4.1 Cadmium in optical and filter glass

3.4.2 Cadmium and its compounds in the plating on the mating surfaces of electrical contacts in connectors

More restrictive limits apply when this substance is used in packaging and batteries. Refer to the HP Packaging Requirements and

section 3.2 of this standard.

3.5 Certain Azo Colorants
Azo colorants must not be used in HP products made from textiles or leather (such as carrying cases and protective covers) in
concentrations greater than or equal to 0.003% (30 ppm) by weight in any homogeneous material, where the substance may come
in prolonged direct contact with exposed skin. Restricted substances released by azo colorants are listed in Table 1.

3.6 Chlorinated Hydrocarbons
The chlorinated hydrocarbons listed in Table 3 must not be contained in any parts, components, materials or products in
concentrations greater than or equal to 0.1% (1000 ppm) by weight in any homogeneous material.

3.7 Chlorinated Paraffins
Short Chain Chlorinated Paraffins (SCCPs) including, but not limited to, those identified by CAS numbers 63449-39-8 and
85535-84-8, must not be used or contained in softeners in paints, coatings and sealants; in oils; or in flame-retardants in rubber,

plastic and textiles, in concentrations greater than or equal to 0.1% (1000 ppm) by weight in any homogeneous material.
3.8 Formaldehyde
3.8.1 Formaldehyde must not be used in textile materials intended for skin contact greater than 0.0075% (75 ppm) by weight in any
homogeneous textile material.
3.8.2 Formaldehyde must not exceed the emissions requirements as defined in Tables 1 and 2 in the Airborne Toxic Control Measure
to Reduce Formaldehyde Emissions from Composite Wood Products, sections 93120-93120.12, title 17, California Code of

Regulations. This requirement applies to wooden materials, pallets, wood packaging made of plywood, pressed wood, and fiber board

after 31 December 2008.

3.9 Hexavalent Chromium

3.9.1 Metallic applications: Hexavalent chromium and its compounds must not be present in any concentration in metallic
applications (such as corrosion preventative coatings and conversion coatings).

3.9.2 Non-metallic applications: Hexavalent chromium and its compounds must not be present in concentrations greater than 0.1%
(1000 ppm) by weight in any homogeneous material in non-metallic applications (such as paints, pigments, and plastics).
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HP-approved test methods are listed in Table 8.

More restrictive limits apply when this substance is used in packaging. Refer to the HP Packaging Requirements.

3.10 Lead

3.10.1 Lead and its compounds must not be used in parts, components, materials, or products in concentrations greater than 0.1%

(1000 ppm) by weight in any homogeneous material. This requirement does not apply to lead in the following applications:

3.10.1.1 Lead in glass of cathode ray tubes, electronic components and fluorescent tubes

3.10.1.2 Lead as an alloying element in steel containing up to 0.35% lead by weight

3.10.1.3 Lead as an alloying element in aluminum containing up to 0.4% lead by weight

3.10.1.4 Lead as an alloying element in copper containing up to 4% lead by weight

3.10.1.5 Lead in high melting temperature type solders (such as lead-based solder alloys containing 85% or more lead by weight)

3.10.1.6 Lead in solders for servers, storage and storage array systems, network infrastructure equipment for switching, signaling,

transmission, and network management for telecommunications

3.10.1.7 Lead in electronic ceramic parts (for example, piezoelectronic devices)

3.10.1.8 Lead in lead-bronze bearing shells and bushes

3.10.1.9 Lead used in compliant pin connector systems

3.10.1.10 Lead as a coating material for the thermal conduction module c-ring

3.10.1.11 Lead in optical and filter glass

3.10.1.12 Lead in solders consisting of more than two elements for the connection between the pins and the package of
microprocessors with a lead content of more than 80% and less than 85% by weight

3.10.1.13 Lead in solders to complete a viable electrical connection between semiconductor die and carrier within integrated circuit
Flip Chip packages

3.10.1.14 Lead oxide in glass used for bonding front and rear substrates of flat fluorescent lamps used for Liquid Crystal Displays
(LCDs)

3.10.1.15 Lead oxide in plasma display panels and surface conduction electron emitter displays used in structural elements, notably
in the front and rear glass dielectric layer, the bus electrode, the black stripe, the address electrode, the barrier ribs, the seal
frit and frit ring, and in print pastes.

3.10.1.16 Lead as impurity in RIG (rare earth iron garnet) Faraday rotators used for fiber optic communications systems.

3.10.2 Lead in Paint. Lead carbonates and sulfates must not be used in any paint applied to parts, components, materials, or products
in concentrations greater than 0.01% (100 ppm) by weight in the paint.

3.10.3 Lead in Polyvinyl Chloride (PVC) Coating for External Cables, Wires and Cords. The concentration of lead (Pb) in the
PVC coating (outer jacket) of external PVVC coated cables, wires or cords must not exceed 0.03% (300 ppm) by weight in any
homogeneous material. This requirement applies to the PVC coating (outer jacket) of external PVC coated cables, wires or
cords, including connectors and plugs, in any of the following parts, components, and products:

« Computer mouse, roller ball, and joystick cords
« Computer peripheral wires and cables, AC adapter cords, interface cables and PCMCIA card cords for portable computers or
portable peripheral devices
« Computer peripheral wires and cables designed to plug into portable devices, computers and the front of desktop computers
(for example, USB cords)
» Computer speaker cords used with portable computers
« Computer power/patch/pin cords designed to plug into the front of desktop computers
« External CD/DVD and tape drives for portable computers
« Laptop and notebook computer cords
* USB, FireWire, telephone, modem, LAN and other cables, wires and cords designed for and used with portable products
including, but not limited to:
. Cell phones
. GPS devices
. Handheld PCs and Personal Digital Assistants (PDAS)
. Portable digital imaging equipment (cameras and web cams)
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. Portable CD and DVD players
. Portable scanners
. Portable projectors
. Portable printers
. Portable audio and video players
. Portable storage devices including hard disk drives, media drives, solid state storage devices, ZIP drives, and so forth; and
related accessories
. Portable computer input devices including handheld mice, touch pads, keypads, and graphic input tablets
More restrictive limits apply when this substance is used in packaging.
3.11 Mercury
Mercury and its compounds must not be used in parts, components, materials, or products (including switches, relays or
electrical contacts) in concentrations greater than 0.1% (1000 ppm) by weight in any homogeneous material. This requirement
does not apply to mercury in the following applications:
3.11.1 Mercury in compact fluorescent lamps not exceeding 5 mg per lamp
3.11.2 Mercury in straight fluorescent lamps for general purposes not exceeding 10 mg in halophosphate lamps
3.11.3 Mercury in straight fluorescent lamps for general purposes not exceeding 5 mg in triphosphate lamps with normal lifetime
3.11.4 Mercury in straight fluorescent lamps for general purposes not exceeding 8 mg in triphosphate lamps with long lifetime
3.11.5 Mercury in straight fluorescent lamps for special purposes (such as scanner bulbs and backlit displays)
3.11.6 Mercury in other lamps not specifically mentioned in this list (such as projector lamps and digital projector TVs)
More restrictive limits apply when this substance is used in packaging and batteries. Refer to the section 3.2 of this standard.
3.12 Nickel
Nickel finishes that release greater than 0.5 pg/cm2/week must not be used on the external surface of any product designed to be
frequently handled or carried by the user (or intended to be in direct and prolonged skin contact). Measurement to be performed
using EN 1811:1998.
3.13 RoHS Compliance
All parts, components, and materials used in electrical and electronic products must comply with the European Union’s Directive
2002/95/EC on the restriction of the use of certain hazardous substances in electrical and electronic equipment, as amended from
time to time, (“RoHS” Directive) and similar regulations that may be adopted by other countries, States or regions. Refer to the
following sections of this document for HP substance-specific requirements and supplier verification requirements:
Section 3.3.1 Brominated Flame Retardants
Section 3.4 Cadmium and its compounds
Section 3.9 Hexavalent chromium and its compounds
Section 3.10 Lead and its compounds
Section 3.11 Mercury and its compounds
Section 4 Supplier Verification
3.14 Ozone Depleting Substances (ODS)
ODSs listed in Table 4, Table 5 and Table 6 must not be present in any parts, components, materials, or products or used in the
manufacturing process of any parts, components, materials or products. This requirement does not apply to use of these
substances in refrigeration units used in manufacturing facilities or in data center facilities.
3.15 Polycyclic Aromatic Hydrocarbons (PAH)
When specified in HP product and component specifications, PAHs must not be used in the external surfaces of the products

listed in the product categories 2 and 3 below in concentrations greater than the limits defined within each product category by
weight in any homogeneous material. Measurements are to be performed using methods identified in ZEK 01-08.
Product category 1: Product category 1 does not apply to HP products.
Product category 2:
External cases for portable devices (Notebook PCs, portable printers)
Desktop keyboard and mouse
Portable computer input devices including handheld mice, touch pads, keypads, and graphic input tablets
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External Power Supplies for portable devices

Cables for portable devices (including power cords and interconnect cables, and so forth)
Product category 2 PAH limits:

Benzo[a]pyren: 1 mg/kg

Sum 16 PAH (EPA): 10 mg/kg

These limits apply to material with foreseeable contact to skin for longer than 30 seconds (long-term skin contact)

Product category 3:

External cases for stationary devices (printers, PCs, and so forth)

Desktop PCs

Monitors

External Power Supplies for stationary devices

Power Cables for stationary devices
Product category 3 PAH limits:

Benzo[a]pyren: 20 mg/kg

Sum 16 PAH (EPA): 200 mg/kg

The limits apply to material with foreseeable contact to skin up to 30 seconds (short-term skin contact) or without skin contact.

3.16 Perfluorooctane sulfonates

3.16.1 Perfluorooctane sulfonates (PFOS, CAS# 1763-23-1) must not be used in concentrations equal to or greater than 0.1% (1000
ppm) by weight in parts, components, or products.

3.16.2 Perfluorooctane sulfonates (PFOS, CAS# 1763-23-1) must not be used in concentrations equal to or greater than 0.005% (50
ppm) by weight in preparations.

The requirements in sections 3.16.1 and 3.16.2 do not apply to the following applications or processes:

Photoresists or antireflective coatings for photolithography processes
Photographic coatings applied to films, papers, or printing plates
Muist suppressants for nondecorative hard chromium (V1) plating
Wetting agents for use in controlled electroplating systems

3.17 Polychlorinated Biphenyls (PCBs) and Polychlorinated Terphenyls (PCTs)

Polychlorinated biphenyls (PCBs) and polychlorinated terphenyls (PCTs) must not be used in concentrations greater than
0.005% (50 ppm) by weight in preparations.

3.18 Polychlorinated Naphthalenes (more than 3 chlorine atoms)

Polychlorinated Naphthalenes (more than 3 chlorine atoms) must not be present in parts, components, materials, or products in
concentrations greater than or equal to 0.0005% (5 ppm) by weight in any homogeneous material.

3.19 Polyvinyl Chloride (PVC)

3.19.1 PVC must not be used in the external case plastic parts of products (parts visible to the customer in normal product operation).
This restriction does not apply to the sheathing of wires and cables, plastic parts weighing less than 25 grams, to protective
product covers, or to display screens for projection.

3.19.2 When specified in HP product and component specifications, organ chlorine compounds in the form of polyvinyl chloride or
polyvinyl chloride congeners must not be used in parts, components, materials, or products in concentrations equal to or greater
than 0.09% (900 ppm) by weight in any homogeneous material.

3.20 Radioactive Substances

Radioactive substances must not be present in parts, components, materials or products listed in Table 8.

3.21 Tributyl Tin (TBT), Triphenyl Tin (TPT), Tributyl Tin Oxide (TBTO)

TBTs, TPTs, and TBTOs listed in Table 7 must not be used in parts, components, materials or products in concentrations greater
than or equal to 0.0005% (5 ppm) by weight in any homogeneous material
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Table 1 - Azo Colorants

Note that the EC azo colorant restriction applies to certain azo colorants that by reductive cleavage of azo
groups may release one of the following 22 aromatic amines

Name CAS Numbers
biphenyl-4-ylamine 92-67-1
benzidine 92-87-5
4-chloro-o-toluidine 95-69-2
2-naphthylamine 91-59-8
o0-aminoazotoluene 97-56-3
5-nitro-o-toluidine 99-55-8
4-chloroaniline 106-47-8
4-methoxy-m-phenylenediamine 615-05-4
4,4'-methylenedianiline 101-77-9
3,3-dichlorobenzidine 91-94-1
3,3'-dimethoxybenzidine 119-90-4
3,3'-dimethylbenzidine 119-93-7
4,4'-methylenedi-o-toluidine 838-88-0
6-methoxy-m-toluidine 120-71-8
4,4'-methylene-bis(2-chloroaniline) 101-14-4
4,4'-oxydianiline 101-80-4
4,4'-thiodianiline 139-65-1
o-toluidine 95-53-4
4-methyl-m-phenylenediamine 95-80-7
2,4,5-trimethylaniline 137-17-7
o-anisidine 90-04-0

4-amino azobenzene

Table 2 - PBBs, PBDEs and PBDOs Prohibited from Products

Name

CAS* Numbers

Bromobiphenyl

2052-07-05, 2113-57-7, 92-66-0

Bromobiphenyl Ether 101-55-3
Decabromobiphenyl 13654-09-06
Decabromobiphenyl Ether 1163-19-5
Dibromobiphenyl 92-86-4
Dibromobiphenyl Ether 2050-47-7
Heptabromobiphenyl 6355-01-8
Heptabromobiphenyl Ether 68928-80-3
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Hexabromobiphenyl

59080-40-9, 36355-01-8, 67774-32-7

Hexabromobiphenyl Ether 36483-60-0
Nonabromobiphenyl 27753-52-2
Nonabromobiphenyl Ether 63936-56-1
Octabrombiphenyl 61288-13-9
Octabromobiphenyl Ether 32536-52-0
Pentabromobiphenyl 56307-79-0
Pentabromobipheny! Ether 32534-81-9
Polybrominated Biphenyl, Polybromobiphenyl(s), £0536-65.1

Polybromodiphenyl(s)

Polybrominated Biphenyl Ether, Polybrominated Biphenyl
Oxide

No CAS number assigned

Tetrabromobiphenyl 40088-45-7
Tetrabromobipheny! Ether 40088-47-9
Tribromobiphenyl 51202-79-0
Tribromobiphenyl Ether 49690-94-0

Note: biphenyl is used interchangeably with diphenyl.

Table 3 - Chlorinated Hydrocarbons Prohibited From Products

Name CAS Numbers
1,1 Dichloroethylene 75-35-4
Pentachloroethane 76-01-7
Methylenechloride 75-09-2
Tetrachloromethane (Carbon Tetrachloride) 56-23-5
1,1,1,2 Tetrachloroethane 630-20-6
1,1,2,2 Tetrachloroethane 79-34-5
Tetrachloroethylene 127-18-4
Trichloromethane (Chloroform) 67-66-3
1,1,2 Trichloroethane 79-00-5
Trichloroethylene 79-01-6
1,1,1-Trichloroethane (TCA) 71-55-6
Bis (chloromethyl) ether 542-88-1
Polychlorinated Phenols such as Pentachlorophenol and its salts 87-86-5
Vinyl Chloride (monomer) 75-01-4
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Table 4 - Ozone Depleting Substances and Isomers

Name CAS Numbers
Trichlorofluoromethane (CFC-11) and its isomers 75-69-4
Dichlorodifluoromethane (CFC-12) and its isomers 75-71-8
Trichlorotrifluoroethane (CFC-113) and its isomers 76-13-1
Dichlorotetrafluoroethane (CFC-114) and its isomers 76-14-2
Monochloropentafluoroethane (CFC-115) and its isomers 76-15-3
) o 75-72-9
Chlorotrifluoromethane (CFC-13) and its isomers
185009-43-2
Pentachlorofluoroethane (CFC-111) and its isomers 354-56-3
Tetrachlorodifluoroethane (CFC-112) and its isomers 76-12-0
o 422-78-6
Heptachlorofluoropropane (CFC-211) and its isomers
135401-87-5
Hexachlorodifluoropropane (CFC-212) and its isomers 3182-26-1
) o 2354-06-5
Pentachlorotrifluoropropane (CFC-213) and its isomers
134237-31-3
o 29255-31-0
Tetrachlorotetrafluoropropane (CFC-214) and its isomers
2268-46-4
1599-41-3
Trichloropentafluoropropane (CFC-215) and its isomers 4259-43-2
76-17-5
Dichlorohexafluoropropane (CFC-216) and its isomers 661-97-2
Chloroheptafluoropropane (CFC-217) and its isomers 422-86-6
Bromochlorodifluoromethane (Halon-1211) and its isomers 353-59-3
Bromotrifluoromethane (Halon-1301) and its isomers 75-63-8
Dibromotetrafluoroethane (Halon-2402) and its isomers Carbon
124-73-2
tetrachloride
1,1,1-trichloroethane (methyl chloroform) and its isomers except 1566
1,1,2-trichloroethane
Bromomethane (methyl bromide) 74-83-9
Bromodifluoromethane and its isomers(HBFCs) 1511-62-2

when available

These materials may contain isomers that are not listed here. Isomers with CAS numbers have been included
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Table 5 — Hydrochlorofluorocarbons and Isomers

Name CAS Numbers
Dichlorofluoromethane (HCFC-21) 75-43-4
Chlorodifluoromethane (HCFC-22) 75-45-6
Chlorofluoromethane (HCFC-31) 593-70-4
Tetrachlorofluoroethane (HCFC-121) 130879-71-9
1,1,1,2-tetrachloro-2-fluoroethane 354-11-0
1,1,2,2-tetrachloro-1-fluoroethane 354-14-3
Trichlorodifluoroethane (HCFC-122) 41834-16-6
Trichloro-1,1-difluoroethane 354-21-2
Dichlorotrifluoroethane (HCFC-123) 34077-87-7
Dichloro-1,1,2-trifluoroethane 90454-18-5
2,2-dichloro-1,1,1-trifluoroethane 306-83-2
1,2-dichloro-1,1,2-trifluoroethane (HCFC-123a) 354-23-4
1,1-dichloro-1,2,2-trifluoroethane(HCFC-123b) 812-04-4
2,2-dichloro-1,1,2-trifluoroethane(HCFC-123b) 812-04-4
Chlorotetrafluoroethane (HCFC-124) 63938-10-3
2-chloro-1,1,1,2-tetrafluoroethane 2837-89-0
1-chloro-1,1,2,2-tetrafluoroethane (HCFC-124a) 354-25-6
Trichlorofluoroethane (HCFC-131) 27154-33-2; 134237-34-63
1-Fluoro-1,2,2-trichloroethane 359-28-4
1,1,1-trichloro-2-fluoroethane (HCFC-131b) 811-95-0
Dichlorodifluoroethane (HCFC-132) 25915-78-0
1,2-dichloro-1,1-difluoroethane (HCFC-132b) 1649-08-7
1,1-dichloro-1,2-difluoroethane(HCFC-132c¢) 1842-05-3
1,1-dichloro-2,2-difluoroethane 471-43-2
1,2-dichloro-1,2-difluoroethane 431-06-1
Chlorotrifluoroethane (HCFC-133) 1330-45-6
1-chloro-1,2,2-trifluoroethane 1330-45-6
2chloro-1,1,1-trifluoroethane (HCFC-133a) 75-88-7
Dichlorofluoroethane (HCFC-141) 25167-88-8
1,1-dichloro-1-fluoroethane (HCFC-141b) 1717-00-6
1,2-dichloro-1-fluoroethane 430-57-9
Chlorodifluoroethane (HCFC-142) 25497-29-4
1-chloro-1,1-difluoroethane (HCFC-142b) 75-68-3
1-chloro-1,2-difluoroethane (HCFC-142a) 25497-29-4
Hexachlorofluoropropane (HCFC-221) 134237-35-73
Pentachlorodifluoropropane (HCFC-222) 134237-36-83
Tetrachlorotrifluoropropane (HCFC-223) 134237-37-93
Trichlorotetrafluoropropane (HCFC-224) 134237-38-03
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Dichloropentafluoropropane, (Ethyne, fluoro-) (HCFC 225)
2,2-Dichloro-1,1,1,3,3-pentafluoropropane(HCFC 225aa)
2,3-Dichloro-1,1,1,2,3-pentafluoropropane (HCFC 225ba)
1,2-Dichloro-1,1,2,3,3-pentafluoropropane (HCFC 225bb)
3,3-Dichloro-1,1,1,2,2-pentafluoropropane (HCFC 225ca)
1,3-Dichloro-1,1,2,2,3-pentafluoropropane (HCFC 225ch)
1,1-Dichloro-1,2,2,3,3-pentafluoropropane(HCFC 225cc)
1,2-Dichloro-1,1,3,3,3-pentafluoropropane (HCFC 225da)
1,3-Dichloro-1,1,2,3,3-pentafluoropropane (HCFC 225ea)
1,1-Dichloro-1,2,3,3,3-pentafluoropropane(HCFC 225eb)

127564-92-5; (2713-09-9)

128903-21-9
422-48-0
422-44-6
422-56-0
507-55-1
13474-88-9
431-86-7
136013-79-1
111512-56-2

Chlorohexafluoropropane (HCFC-226)

134308-72-83

Pentachlorofluoropropane (HCFC-231)

134190-48-03

Tetrachlorodifluoropropane (HCFC-232) 134237-39-1
Trichlorotrifluoropropane (HCFC-233) 134237-40-4
1,1,1-trichloro-3,3,3-trifluoropropane 7125-83-9
Dichlorotetrafluoropropane (HCFC-234) 127564-83-4
Chloropentafluoropropane (HCFC-235) 134237-41-5
1-chloro-1,1,3,3,3-pentafluoropropane (HCFC-235fa) 460-92-4
Tetrachlorofluoropropane (HCFC-241) 134190-49-1
Trichlorodifluoropropane (HCFC-242) 134237-42-6

Dichlorotrifluoropropane (HCFC-243)

134237-43-73

1,1-dichloro-1,2,2-trifluoropropane 7125-99-7
2,3-dichloro-1,1,1-trifluoropropane (HCFC-243da) 338-75-0
3,3-dichloro-1,1,1-trifluoropropane 460-69-5
Chlorotetrafluoropropane (HCFC-244) 134190-50-4
3-chloro-1,1,2,2-tetrafluoropropane 679-85-6
Trichlorofluoropropane (HCFC-251) 134190-51-5
1,1,3-trichloro-1-fluoropropanene 818-99-5
Dichlorodifluoropropane (HCFC-252) 134190-52-6
Chlorotrifluoropropane (HCFC-253) 134237-44-8
3-chloro-1,1,1-trifluoropropane 460-35-5
Dichlorofluoropropane (HCFC-261) 134237-45-9
1,1-dichloro-1-fluoropropane 7779-56-6
Chlorodifluoropropane (HCFC-262) 134190-53-7
2-chloro-1,3-difluoropropane 102738-79-4

Chlorofluoropropane (HCFC-271)
2-chloro-2-fluoropropane

134190-54-83

420-44-0

These materials may contain isomers that are not listed here. Isomers with CAS numbers have been included when available.
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Table 6 - Hydrofluorocarbons and Isomers

Name CAS* Numbers

Fluoroform, Trifluoromethane (HFC-23) 75-46-7
Difluoromethane (HFC-32) 75-10-5
1,1,1,2,3,4,4,5,5,5-decafluoropentane, 2H,3H-Decafluoropentane (HFC-43-10) 138495-42-8
Pentafluoroethane (HFC-125) 354-33-6
1,1,1,2-Tetrafluoroethane, tetrafluoroethane (HFC-134a) 811-97-2
1,1,1-Trifluoroethane (HFC-143a) 420-46-2
1,1-Difluoroethane, difluoroethane (HFC-152a) 75-37-6
1,1,1,2,3,3,3-Heptafluoropropane, heptafluoropropane (HFC-227¢ea) 431-89-0
1,1,1,3,3,3-hexafluoropropane (HFC-236fa) 690-39-1
1,1,2,2,3-pentafluoropropane (HFC-245ca) 679-86-7
Perfluoromethane, 75-73-0
Perfluoroethane 76-16-4
Perfluorobutane 355-25-9

Table 7 - Tributyl Tin (TBT), Triphenyl Tin (TPT), Tributyl Tin Oxide (TBTO)

Name CAS* Numbers
Bis(tri-n-butyltin) oxide 56-35-9
Triphenyltin N,N'-dimethyldithiocarbamate 1803-12-9
Triphenyltin fluoride 379-52-2
Triphenyltin acetate 900-95-8
Triphenyltin chloride 639-58-7
Triphenyltin hydroxide 76-87-9
Triphenyltin fatty acid salts (C=9-11) 47672-31-1
Triphenyltin chloroacetate 7094-94-2
Tributyltin methacrylate 2155-70-6
Bis(tributyltin) fumarate 6454-35-9
Tributyltin fluoride 1983-10-4
Bis(tributyltin) 2,3-dibromosuccinate 31732-71-5
Tributyltin acetate 56-36-0
Tributyltin laurate 3090-36-6
Bis(tributyltin) phthalate 4782-29-0
Copolymer of alkyl acrylate, methyl methacrylate and tributyltin No CAS number assigned

Methacrylate(alkyl; C=8)
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Tributyltin sulfamate 6517-25-5
Bis(tributyltin) maleate 14275-57-1
Tributyltin chloride 1461-22-9
Mixture of tributyltin cyclopentanecarboxylate and its analogs (Tributyltin
y yelop y os ( y No CAS number assigned

naphthenate)
Mixture of tributyltin 1,2,3,4,4a, 4b, 5,6,10,10a-decahydro-7-isopropyl-1, .

. ) . . . No CAS number assigned
4a-dimethyl-1-phenanthlenecarboxylate and its analogs (Tributyltin rosin salt)
Other Tributyl Tins & Triphenyl Tins No CAS number assigned

Table 8 - Radioactive Substances (Radioactive Isotopes)

Name CAS* Numbers
Uranium 7440-61-6
Plutonium 7440-07-5
Radon 10043-92-2
Americium 7440-35-9
Thorium 7440-29-1
Cesium (Radioactive Isotopes only) 7440-46-2
Strontium (Radioactive Isotopes only) 7440-24-6

Table B. General Specification for the Environment —Packaging Requirements

Substance/item Threshold weight % (ppm)

Ozone Depleting Substances Must not be used in plastic foam packaging materials

Heavy Metals (100 ppm) by weight.

Lead, mercury, cadmium, or hexavalent chromium greater than 0.01%

1. Must not be used.

Polyvinyl Chloride (PVC)

2. This restriction does not apply to protective tape covers with a surface
area equal to or less than 15 square centimeters (2.35 square inches)
and or weighing less than 1 g (0.035 0z).

Table C. Substance restrictions for halogen-free products and components

Substance/item Threshold weight % (ppm)
Bromine 900 ppm (0.09 wt%)
Chlorine 900 ppm (0.09 wt%)
Bromine and Chlorine 1500 ppm (0.15 wt%)
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Table D. Elimination of intentionally added hazardous substances

ltem

Description

Criteria

Elimination of intentionally
added cadmium

All covered products shall have concentrations of
cadmium less than half the threshold defined in
RoHS, unless the presence of cadmium can be
shown to be due to use of recycled content.

Less than 50 ppm

Low threshold for amount of
mercury used in light sources

All flat panel video display devices shall use lamps
that contain a reduced amount of mercury relative to
the current industry standard.

3.0mg

Elimination of intentionally
added lead in certain
applications (Applies to VDUs

only)

Video display units shall have concentrations of lead
less than 5 percent of the threshold defined in the
RoHS Directive per listed part, unless the presence
of lead can be shown to be due to use of recycled
content.

Less than 50 ppm

Elimination of intentionally All covered products shall have concentrations of Less than 500 ppm
added hexavalent chromium hexavalent chromium that are less than half the

threshold defined in the RoHS Directive, unless the

presence of hexavalent chromium can be shown to

be due to use of recycled content.
Polyvinyl chloride and In all covered products, except cables and N.D.

chlorinated plastics

interconnect parts, parts greater than 25 grams shall
not contain polyvinyl chloride (PVC).

(Not Detected)

R45,R46,R50,R51,R52,R60,R61
(European Council Directive
67/548/EEC)

Plastic parts >25 g shall be free from flame
retardants (not more than 0.1% of total weight) that
are classified as dangerous substances under
European Council Directive 67/548/EEC.

Less than 1000
ppm
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Appendix i

. Cadmium in electrical contacts and the plating of electrical contacts, for which high reliability is

required and which has no substitute materials. 45%* >t % ¥ A ¥ 2 B L F AV LA T L2 T HE
Cadmium in optical glass, filter glass. 4§ * ** s 8 g 15 2 gL gt 35 -

Lead in high-melting temperature type solder for internal connections used for modules, parts and
devices. (i.e. lead based alloys containing 85wt% or more) 4% %% 3 8% 2 2 4347 (5 48 % 85
wWt% 14 F 2 4R 47) o

Lead in solder for server, storage and storage array system, network infrastructure equipment for
switching, signaling, transmission as well as network management for telecommunications. 4 #* >t i
JRE ks B 5 7]k fod 4k~ BELA 4 1‘7@@%] D NLE R R E I enfe i A ARG
2 8547 o

Lead in electronic ceramic parts. (e.g. piezoelectric elements, dielectric ones, and magnetic ones
[ferrites]) 4-* ** T F B L EFINE > BT AT A EZ BB HT)~EE o

Lead in optical glass, filter glass. 4-%* »*k & g 33 ~ gk 53 -

Lead in glass materials used for modules, electrical parts, cathode-ray tubes, or vacuum fluorescent
displays. The glass materials include adhesives, resistor elements, glass frit, conductive pastes (silver or
copper ones), and sealing materials. 45-i¢ * *t ¢t pficle ~ T+ F i cHEHRE A EZFRET R
IR > ¢ FARER C TIEM BB HT C ET T (T AT maHR o

Lead in solder consisting of more than two elements for the connection between the pins and the
package of microprocessors with a lead content of more than 80wt% and less than 85wt%. 4 * %k
LB R B R R 2 ERY (7 A A F )B4 7 £ 5 80wt%-85wt%) -

Lead in solder to complete a viable electrical connection between semiconductor die and carrier within
integrated circuit Flip Chip packages. (e.g. solder pastes used under C4 [Controlled Collapse Chip
Connection] bumps) 4% ** X L EM L P AP TRFF T Eidar 2 80(8 2
4 C4- Controlled Collapse Chip Connection 4% 45 /L 8. 2_ 48 F ) o

. Lead in lead-bronze bearing shells and bushes. 4% 4 4+ B 2 - KA 2 fibii o

Lead in a coating material for the thermal conduction module C-ring. 4-% >t 4 i# "% 2 C-ring 7k
g K A o

Lead in the compliant pin connector systems. 45 % >* 44V @ H B ARV E R % Yo dodE
THr2 Fom 4R o

Lead as an alloying element in steel should less than 0.35 wt%. 4% & £ ¥ 4: b5k B 2 £ 0.35%
T oo

Lead as an alloying element in aluminum should less than 0.4 Wt%. 48 & & ¢ &40 L3k B F &
0.4%r2 7 o

Lead as an alloying element in copper (including brass and phosphor bronze) should less than 4 wt%.
SFEE(F FRME AT b LR A T A% T .

Lead oxide in glass used for bonding front and rear substrates of flat fluorescent lamps used for Liquid
Crystal Displays (LCD).LCD # #* >t i T 5 ¥ Kk E2 m s L FPH a3y ?P v 3§ V45 o

Lead in solders for the soldering to machine through whole discoidal and planar array ceramic
multilayer capacitors. i 3445k 2 L g LA F 5 K T 3 BERALATZ 4 o
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[]30.

[]31.

[132.

[]33.

Lead alloys as solder for transducers used in high-powered (designated to operate for several hours at
acoustic power levels of 125 dB SPL and above) loudspeakers. # =« 7 Z4f B8 ¢ % 5 i B 4L
UL E & o

Mercury in lamps other than small-sized fluorescent lamps and straight-tube ones. (e.g. High-pressure
mercury lamps). & #* 3t0] A2 B UFREF e BB E e B BRABE R HE T BF LE
PVC in binders made of resin. PVC #* »“ 7 iT =0 2_ 3L & | o

PVC in polyvinyl electrical wires for high voltage. PVC * »t 5 & B & * F o % T 5t -

PVC in insulating tapes. PVC * >+ % %3 o

PVC in speaker grilles. PVC # *t 37 %% 45 2 o

PVC in power supply cords for import into EU countries. PVC # >t v I gtif' 2. 7 R iR -
PVC in transformer leads of which the joint is fixed by varnish impregnation. PVC # % & %r3% i &
FREFZRBRE -

PVC in curl cords. PVC * »t# & -

PVC in extra fine electrical wires that are AWG (American Wire Gauge) 36 or more. PVC # *t 3 >t
AWG(American Wire Gauge) 36 1% 2 & ;" 7 M4 -

Use of PVC and PVC blends in the professional-use cables, to which general-purpose ones cannot be
applied (e.g. cables for broadcast cameras and microphones). PVC # »ti¢ * & & ¢ % & F & ¢ iR
Erz BE v eRAM(FUARAMEZE Y &R R HFRAARTRE T ZHEWBPPLTRM T b T
Rt E o

PFOS in mist suppressants for nondecorative hard chromium (V1) plating and wetting agents for use in
controlled electroplating systems. 2 & % 'z fif fa(PFOS) * %t 7 445 3r ] 2 JRIEH| o

Cadmium, lead, mercury and hexavalent chromium in cartons for returnable boxes owed by modules
and parts suppliers. 4§ ~4-~ K 2 » e AT 2 RINE L RF R K 2 F v LA SFEAE 4 o
Cadmium alloys as electrical/mechanical solder joints to electrical conductors located directly on the
voice coil in transducers used in high-powered loudspeakers with sound pressure levels of 100 dB (A)
andmore. @ * SR AN EA 1004 LB H# S 0 o BERE AT EMOT T A
PR B s & o

Lead in soldering materials in mercury free flat fluorescent lamps (which e.g. are used for liquid
crystal displays, design or industrial lighting). *t & & T g F k(R * N2 S g1 B~ K1 #
PRI K )Y RN Z g o

Lead oxide in seal frit used for making window assemblies for Argon and Krypton laser tubes. 3t %<
EAoE T HF g g
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