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1. Revision
Revision No Originator Description of changes Date of changes
Ver 1.0 Hongki.Kim Issued 2016.07.08
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2. Summary of Parts & Dimension

2.1 Summary of Parts

This product is the internal dielectric chip antenna of radio communication, forms the pattern
with Ag paste on the brick of dielectric block and materializes the characteristics.

2.2 Dimension of parts

Type Only Bulk Ceramic
Dielectric Block Mg-SiO.(Magnesium Silicate)
Material
Electrode Paste Ag
L = 5.0 £ 0.1
(CPK: 2.14)
. W =20 0.1
Sze [[mm] (CPK: 2.43)
T=1.2%0.1
(CPK: 2.26)
Flatness Level 0.04
MSL LEVEL MSL LEVEL 1

More than 15 KV
ESD LEVEL (HBM CLASS 3B)

Version Revision 1.0
o Cycle of -
Electrical Characteristics | VSWR(CTF) management Q'ty CPK Reference
Chazacc}eF”)s“cs 2095MHz | 1.0 ~ 3.0 :1 | all inspection all 2.36 45,827 Page
2125MHz | 1.0 ~ 3.0 :1 | all inspection all 3.33 4,5,8,27 Page
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3. Critical to Quality(<zc>)

- The following list is specified as the emphasis management list and managed.

ODBWPTR5020

CTQ ltem SPEC Cycle of management measurement System
Plasticity Temperature 1350+15°C three times a day Temperature Sensor
Dry Temperature 200+15°C three times a day Temperature Sensor
Hot Belt Conveyor ° .
Temperature 900+25C three times a day Temperature Sensor

CTF Item <>

Single Element
Measurement SWR

Specification Reason

This item is an important parameter that fixs an electrical characteristic

Single Element
Measurement
Dimension

Dimension Degree of precision is an important item of characteristic of chip
antenna

- require attention for the following list.

ITEM Content
Keeping

Sealing tightly when keeping for a long time.

Action Maybe characteristics changes when changing any design.

Ver 1.0 (2016.07.08) 5/47 Page
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ODBWPTR5020

4. Electrical Characteristics

4.1 Set Condition

g = E Y
Frequency Range [MHz] V\\$\|l||:||:| (%SEGHQ?:ZS%%O:S%%S
SWR [Max] 25 :1 (Typ 2.0 : 1)
Input Impedance [%] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] -0.3/-53
Peak -7.99
Theta
Average -12.39
Azimuth
Peak -0.57
Phi
Average -4.84
Gain [dBi] T Peak -0.82
- Average -5.36
WiFi .
Elevation 1
(2.4GHz) Peak 1.77
Phi
Average -3.56
Peak 1.86
Theta
Average -2.99
Elevation 2
Peak -1.80
Phi
Average -8.48
Total Gain ( Peak / Avg ) [dBi] -1.8/ -6.7
Peak -7.99
Theta
Average -13.55
Azimuth
Peak 1.88
Phi
Average -3.30
Gain [dBi] . Peak -1.44
- Average -5.27
WiFi .
Elevation 1
(5GHz) Peak -1.83
Phi
Average -7.34
Peak -2.37
Theta
Average -7.58
Elevation 2
Peak -4.99
Phi
Average -9.55

Ver 1.0 (2016.07.08)
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ODBWPTR5020

4.2 S11 Graph of Set Condition

S11 SwWR 1.0007 P1.000 [FL Pxt] F 511 SWR 1,000,/ P1.000 [FL Pxt]
rz 511 SwR 1.000 b1.000 [F1 Pxt] "2 511 Zmith(Rejx) Scale 1.0000 [F1 Pxt]
Tr3 511 Smith(Reix) scale 1.000U [F1 Pxt] g 11.00
1100 i 1 2.4400MB0GHZ  15.376
1 2.4400000GHz | 1.5323 I 2 2.4450RM0GHZ  15.657
2 2.4450000GHZ | 1.4867 4 5 € 3 2.4250000GHZ  17.453
I 2.4850000GHz | 1.3173 1o.o |4 5-150000DGHZ 1.2
1000 |4 5.1500000GHZ 13,658 " le s.zsoonoogHz 1.
5 5.3500000GHZ € 5.5000000GHZ 14
€ £.5000000GHZ |98 7 5.7250000GH2 /1834
7 5.7250000GHZ 4. B c.3250000GH
5.oon |B E.8250000GHZ, 2.0m0
&.000
2.000
5000 7.000
- G000
5.000 5-000
4.000 4,000
2,000 3.000
2.000 2.000
1. 1.000p
a ] 755 THIG & . GGl A »
Start 2GHz 201 Lin 10kHz adem Stop 66GHz Start 2 GHe 201 Lin 10kHz 0 dém Stop 6 GHz

4.3 Test Fixture Condition

ITEM

SPEC

Frequency Range [MHZz]

2095 ~ 2125

Lower frequency(2095 MHz) SWR [Min~Max]

1.0 ~ 3.0 : 1 (Typ 2.5 : 1)

Upper frequency(2125 MHz) SWR [Min~Max]

1.0 ~ 3.0 : 1 (Typ 2.5 : 1)

4.4 S11 Graph of Test Fixture Condition®

gﬂ 511 SnR L.0007 PL.000 [F1 Fxt]
P2 S11 smith(Rr+jx) Scale 1.000U [F1 Pxt]
11.00 1
1] 2.4000000GHz
2] 2.4450000GHz
3 2.48E0000GHz
10000
2.000
%.000
7.000
£.000
5.000
4.000
3.000
2.000
1.000) 4
B 2.2G z.3G B2 5535 2.6G z.7G B 2.5G
Start 2 GHz 201 Lin 10kHz 0dBm Stop 3GHz

Ver 1.0 (2016.07.08)
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4.5-1 Radiation Pattern (2.4GHz Band)

Azimuth Plane Elevation1 Plane Elevation2 Plane
OO o
o 270°
180 | /
o o S —_— — 90°
270" —— — 90 270
/ 90° | |
O o o
180 180
Theta Vertical field of measured plane
Phi Horizontal field of measured plane
Azimuth Theta
H-Cut (6=90)
Gain [dBil e
Phi [deg]

[ 6-Pol(H) | | [Hte=20) | [E1e=0) | [E2t9=00) | |
No. Freq. Eff[%]| Avg.[dBil| Peak[dBi] 8[deq]| @[deq]| Avo.[dBil| Peak[dBil| [deqg]| Avo.[dBil| Peak[dBi] fldeg]| Avg.[dBi]| Peak[dBi] B[deq]
1 2.400 18.47 -7.33 151 0.00 315.00 -1270 -9.38 150.00 -4.01 1.04 180.00 -8.10 -1.86 -15.00
7 24325 19.80 -7.03 225 0.00 315.00 -12.28 -8.15 150.00 -3.50 1.42 0.00 -8.18 -1.74 -15.00
3 2445 19.01 .21 250 0.00 330.00 -12.29 -7.99 150.00 -3.56 177 0.00 -8.48 -1.80 -15.00
4 2.465 15.94 -7.98 224 0.00 330.00 -13.29 -9.09 150.00 -4.30 1.50 0.00 -9.16 221 -15.00
5 2.485 14.34 -8.43 215 0.00 330.00 -13.80 -9.45 150.00 -4.76 1.46 0.00 -9.58 -2.45 -15.00

Ver 1.0 (2016.07.08) 8/47 Page
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Ver 1.0 (2016.07.08)

Azimuth Phi
H-Cut {(©=00)
Gain [dBi] E
105 a 75
255 =70 285
Phi [deg]
@-Pol{V) [ Hee=20) |E110=0) |E2t9=90)
Freq. Ef[%]| Avo[dBi]| Peak[dBil| e[deq] ldeq]] Avo.dBil| Peak[dBil| @ldeq]| Avo.dBi| PeakiaBi| e[deg]| Avg.[dBil| Peak[dBl| e[deq]
1| 2400 3181 497 223 1500 22500 _460 0415 24000 516 026 -75.00 334 031 -180.00
2| 2425 3291 483 262 1500 22500 449 0410 24000 521 075  -60.00 295 119 0.00
3| 2445 3154 5.0 274 1500 22500 484 057] 24000 5.36 2082|1500 299 186 0.00
4| 2.465) 25,63 5.9 2.26 000| 24000 5,95 “170] 24000 .21 154 4500 380 163 0.00
5| 2485 2255 5.47 211 000| 24000 572 276] 24000 71 199 4500 429 159 0.00
Elevation1 Theta
E1-Cut (p=0)
Gain [dBi] 2+
b
Theta [deg]
@-PollV) [ Hee=00) [E110-0) [E219=90)
Freq. Eff[%]| Avo[dBi] Peak[dBil| 6[deq] l[deq]] Avo[dBil| Peak[dBil| @ldeq]| Avo.[dBil| Peak[dBi| 6[deg]| Ava[dBil| Peak[dBl| [deq]
1 2400 3181 -4.97 223 1500 22500 460 015 24000 5.16 026  -75.00 334 031 -180.00
2| 2425 32.91 483 252 1500 22500 449 0.410] 24000 5.21 075  -80.00 295 119 0.00
3| 2445 3154 501 274 1500 22500 484 057 24000 536 082  -15.00 299 188 0.00
4| 2.465) 25.63 5.9 2.26 000| 24000 5.95 “170] 24000 .21 154 4500 330 163 0.00
5| 2485 2255 547 211 000| 24000 572 276] 24000 71 199 4500 429 159 0.00
9/47 Page



@partron

Ver 1.0 (2016.07.08)

Elevation1 Phi
E1-Cut (p=0)
Gain [dBi] oy
Theta [degl
[] 0-Pol(H) | | [1te=20) | [E1e-0) | [E2t9-00) | |
No|  Freq| EMp| AvgleBi| PeakiaBl|  eldegl| oldeq)| Avo.[dBil PeakiBil|  ldeq]| AvgdBi| PeakidBil]  eldeq]| Avg.[dBil| Peakidmil| 6deq)
1| 2400  1z47] 7 151 00| 3500 1270] e8] 15000 401 1.04]  180.00 w10 e8] 1800
2| 2425 1980 703 225 00| 31500 -1225]  -815]  150.00 -3.50 1.42 0.00 818 474 500
3| 2448] 1004 7.2 250 oo 33000  -1230] 78] 1s0.00 358 177 0.00 a4z 80 1500
4] 2465 1504 7.8 224 00| 3000  1320]  wos]  1s0.00 430 1.50 0.00 g8 221 800
5| 24s5]  1434] 43 215 oo 33000 -1380]  -9.45] 150.00 476 1.46 0.00 os58 245 1500
Elevation2 Theta
E2-Cut (¢=90)
Gain [dBi] g
-1 . 15
-7 T
=-a0]--- an
-10
1w
2
Theta [deg]
@-PollV) [ Hee=00) [E110-0) [E219=90)
Freq.|  Ef[%]| Avg[dBil PeakidBil|  6ideg]| oldeql| Avo[dBil| PeakidBil| oldeq)| Avg.dBil| PeakdBil|  Bideg]] Avg.[dBi| PeakidBil| _6[deg]
N TS -4.97 223]  15.00] 22500 460 -01s5] 24000 5.16]  -026] 7500 234 0.3 -180.00
2| 2428] 3201 -4.83 252]  1500] 22500 443 010[ 24000 5.21 075 60.00 295 1.19 0.00
3| 2a48) 3154 501 274|  15.00] 22500 484 -057] 24000 536 -082] 1500 299 1.25 0.00
4| 2468 2563 so 2.26 00| 24000 505 170[ 24000 6.21 154 4500 380 163 0.00
5| 2a435]  o285] 847 211 00| 24000 672 -276] 24000 671 1009|4500 429 159 0.00
10/47 Page
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Elevation2 Phi

E2-Cut ($=90)
Gain [dBi] 2+
=15 D 15

-a0f---

150
Theta [deg]
] 9-Pol{H) [He=00) [E100=00 |E219=90)
Ho. Freq. Eff%]| AvoldBil| PeakiaBil| Odedl| oldeal] Avo.[uBil| PeakidBil| oldes]| AvoldBi| PeakigBil| oideql] Avo.dBi| PeakiaBl|  6ides
1 2400 1347 733 151 ooo| 31500 1270 933 15000 401 104] 18000 810 186 -15.00
2| 2425 19.80 7.03 225 000 31500 1228 815  150.00 350 1.42 0.00 818 174] 1500
3| 2445 19.01 7.2 250 0.00] 33000 1239 799 150.00 356 177 0.00 548 -180] -15.00
4l 2465 15.94 7.93 224 o.00| 33000 1320 909  150.00 430 1.50 0.00 916 221]  -15.00
5| 2485 14.34 3.43 215 000 33000 1380 9.45]  150.00 476 1.46 0.00 958 245  -15.00

Ver 1.0 (2016.07.08) 11/47 Page
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4.5-2 Radiation Pattern (5GHz Band)

Azimuth Plane Elevation1 Plane Elevation2 Plane
0’ 0’
o 270°
180 | /
o o ¢ —_— — 90°
270 —— — 90 270
/ 90° | |
O o o
180 180
Theta Vertical field of measured plane
Phi Horizontal field of measured plane
Azimuth Theta
H-Cut (6=00)
Gain [dBil Neg
105 g? 75
165
o 1= Io] (R
1ast
25‘5 2;0 285
270
Phi [deg]
[ 0-Pol(H) [ e=00) [E100=00 | E219=90)
No. Freq. Efi[%]| Avo.[dBil| Peak[dBi] 8[deg]] o[deq]| Avo.[dBil| Peak[dBil] [deq]| Ava.[dBil| Peak[dBi] Bldeg]| Ava.[dBi]| Peak[dBi] B[deq]
1 5.150 13.90 -8.57 0.90 30.00 45.00 -14.72 -9.29 240.00 -8.93 -375 0.00 -11.34 -6.62 -15.00
2 5.350 15.73 -8.03 183 30.00 45.00 -15.43 -9.68 120.00 -7.54 -1.67 0.00 -9.36 -4.44 -15.00
3 5.500 14.93 -8.26 0.51 30.00 45.00 -13.55 -7.99 120.00 -7.34 -1.83 0.00 -9.55 -4.99 135.00
4 5.725 18.58 .3 1.48 30.00 45.00 -11.50 -4.39 120.00 -6.93 -1.94 60.00 -7.52 -1.64 135.00
5 5.825 16.54 7.1 1.26 30.00 105.00 -11.99 -3.90 120.00 -7.96 -1.62 60.00 -8.40 -2.84 120.00
Ver 1.0 (2016.07.08) 12/47 Page
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Ver 1.0 (2016.07.08)

Azimuth Phi
H-Cut {(©=00)
Gain [dBi] i
105 & 75
255 ] 285
Phi [deg]
@-Pol(V) [ =00y |E119=0) [ E2(9=00)

‘ Freq. Eff[%]| Avo.[dBil| PeakidBi| Odesl| wldeal] Avo.[uBil| PeakidBil| oideg)| AvaldBi| PeakiBil| oideq]| Avo.ioBil| PeakigBil| 6ideq]
1 5150 3142 503 139 7500 165.00 453 045/ 21000 587 72| -12000 780 251| 3000
2| sas0 39.80 400 195  Gooo| 19500 268 111 12000 5.08 140 -12000 762 3.25 0.00
3| ss00 36.57 437 234] 12000 120000 330 188 12000 5.27 144 -135.00 758 237 0.00
4| 5725 43.43 3562 391| 12000 120000 262 37| 12000 41 002 -135.00 7.36 243 1500
5| 5825 37.54) 426 339|  soo0] 120000 298 338] 12000 142 09| -@0.00 824 315] 1500

Elevation1 Theta
E1-Cut (¢=0)
Gain [dBil
Theta [deg]
] @-Pol(V) | | [nte=20) | [Ett0-0) | [[E2t0=00) | |
No. Freq. Ef[%] Avo[dBil| Peak[dB]| O[deg]| wldec]] Avo[dBil| Peak[dBil| oldeg]| Avo[dBd| PeakiuBil| e[deq]| Avo[dBi| PeakigBi| 6ldeq)

1 5150 31.42 503 139 7500 16500 453 045 21000 5.87 “172] 12000 7.90 251 3000

2| s3s0 39.80 400 195 &ooo| 19500 268 111 12000 5.08 140 -12000 762 325 0.00

3| ss00 36.57 437 234] 12000 120000 330 188 12000 5.27 144 -135.00 758 237 0.00

4| 5725 4343 362 391| 12000 12000 262 37| 12000 PRE 002| -135.00 7.36 243] 1500

5| 5825 3754 426 339] aooo0| 12000 298 333] 12000 442 09| -@000 824 315] 1500

13/47 Page
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Elevation1 Phi

E1-Cut (¢=0)

Gain [dBi] Z+

Theta [deg]

8-Pol(H) | He=g0) |E1te=0) | E2t9=90)
Freq. EM[%]| Avo[dBi| PeakiaBl| odeq]| o[des)| Avo[dBil| Peakidmil| oideq)| Ava[dBi| PeakidBl| 6deq]| Avo.uBi| PeakiaBi|  e[deq]
1| sas0 12.90 857 090 3000 4500 1472 020 24000 8.92 375 0oo| 1134 662 -15.00
2| 5350 1573 803 183 3000 4500 1543 a88| 12000 754 167 0.00 936 444 1500
3| 5500 14.93 826 051 2000  as00]  13ss 7.99] 12000 734 1.83 0.00 955 499] 13500
4| s72s 12.58 731 148 3000 4500 1180 439] 12000 6.92 194 5000 752 184] 13500
5| 5825 1654 781 126 3000 10500 1199 390] 12000 796 162] 6000 840 284 12000

Elevation2 Theta

E2-Cut (¢=90)

Gain [dBi] Z+
0

Theta [deg]

@-Pol(V) [ =00y |E119=0) [ E2(9=00)

‘ Frea. Eff.[l%| Avo.[dBil| PeakidBil| O[degl| oidea]| Avo[dBil| PeakidBil| oideg]| Avo.dBil| PeakidBil| e[deg]| Avo.[dBil| PeakidBil| Bideg]
1 54150 3142 503 130| 7500 165.00 453 045| 21000 587 72| 12000 790 251 3000
2| 5380 39.80 400 195| 6000 195.00 268 111 12000 5.08 140 12000 762 325 0.00
3| ss00 3657 437 234 12000 12000 330 188 120,00 527 144 13500 758 237 0.00
4 5725 4343 362 391| 412000 12000 262 317|  12000 411 0.0z -135.00 736 243 1500
5| 5825 3754 426 339| 9000 12000 298 339] 12000 442 048] -90.00 824 315 1500

Ver 1.0 (2016.07.08) 14/47 Page
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Elevation2 Phi

E2-Cut (9=90)

Gain [dBi] Z+
[i]

1é_0
Theta [deg]
E| 8-Pol(H) | He=g0) |E1te=0) | E2t9=90)
No. Freq. Ef[%]| Avo[dBil| Peak[dBl| e[deg]| oldeq]] Avo.[uBil| Peak[dBil| oldes]| Avg[dBil| Peakiuil| eldeq]] Avo.Bi| Peak[aBl] e[deg
1 5150 13.90 857 090 3000 4500 1472 929 24000 893 375 000 1134 662| -15.00
2| 5350 1573 803 183 3000 4500 1543 983 12000 754 167 0.00 936 444] 1500
3| 5500 14.93 3.26 051 3000 4500 1355 799 12000 734 183 0.00 955 499 13500
4| 5728 18.58 731 148 3000  as00] 1m0 239 12000 6.93 “194]  60.00 752 ~1.64] 13500
5| 5825 1654 781 126 3000 40500 19 390 412000 7.95 62| 6000 840 284 12000

Ver 1.0 (2016.07.08) 15/47 Page
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5. Measurement Process

ODBWPTR5020

5.1 SWR/Return Loss
Use Network Analyzer when measuring SWR/Return loss and selecting standard SPL,
Use automatic inspection equipment when selecting superior and inferior goods.

Set Condition Test Fixture Condition

X‘ﬁ;‘l’;‘;g Agilent HP8753E or Advantest R3765CH | Agilent HP8753E or Advantest R3765CH

Cable RF cable (300 mm) RF cable (300 mm)

Test

condition

5.2 Gain

Antenna gain is measured in the Anechoic Chamber of this company, using set above of 4.1 list.

Anechoic Chamber for Antenna Gain Measurement

.
1
A
|
L
4
4

Ver 1.0 (2016.07.08) 16/47 Page
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5.3 Gain test block diagram

Anechoic chamber

- antenna

Network Analyzer

:Pbﬁ ] (HP8753E) m

6. Equivalent Circuit

This product is an RF part that realizes the performance of the structure shape of the silver(Ag)
pattern on the surface of a rectangular body made of dielectrics by the following structural

s

equivalent circuit configuration.

1

IS5 — W —
| |
| |

|
:

< Chip Antenna Equivalent Circuit>

7 8 5 6

.E:I:éi4l_:k.

< Default Condition Equivalent Circuit>

Ver 1.0 (2016.07.08) 17/47 Page
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7. Application Note

This product is an internal dielectric chip antenna that acts to convert guide waves on a
transmission structure into free space waves.

This is able to position at anywhere of the PCB that you want. Even if the surround
condition of chip antenna alter into the changed electrical characteristic, you can tune the
electrical characteristic by designing the another PCB layout. And so far as circumstances
permit, using only lumped element, you can adjust the electrical characteristic of antenna
without the PCB layout alteration.

However, You must carefully choose the space for a chip antenna. Because this is only
electromagnetic RF device, the electrical characteristic is changed by surrounding condition
of antenna.

In case of this product, the four land pads exist and the fixed feeding structure is not,
each the No 1, 2, 3 and 4 land pads can become the input pad or the ground short in each
another situations. Sometimes, some land pads become just mount pad.

You can obtain the detail informations about the selection of each land pad from PARTRON.

B PCB Layout Design

- Basic Design

O O O & nin T ¥ 00 0 O
O - T 1005 series O
Line width 2mm Ground Distance
S | |- 0.5 ~ 1.0 mm o
O 1005 series .; j 1005 series O
O | _0.5mm feed Iine1: %I-nm feed line Non-Ground Region [ O yjjg
o O O @) O O O O O O O
Ground Region
< Chip Antenna The surface to be mounted >
O O o | O O 0000
of i § 0
o| ' 0
I9ne width 0.5mn{"| ™ Line width 0.5mm o
O Nor-Ground Region [ O ;.

00 OO O 0O 00O O O O O

Ground Region

< Chip Antenna The opposite surface to be mounted >

The figure above is a view of the basic PCB drawing for this product as seen from the side
opposite to the side on which the chip antenna is mounted.

This structure adds autocad drawing as an appendix for measuring PCB. Please refer to the
detailed dimensions of the figure.

Ver 1.0 (2016.07.08) 18/47 Page
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ODBWPTR5020

A : The No2 Pad is an input pad and Wi-Fi Band. The No3 Pad is an input pad and BlueTooth
Band. Pads 1 and 4 are fixed, and pad 5 is connected to the adjacent ground through a lumped
element. At this time, the line width connected to each pad is designed as 0.5 mm. Also, pads 6
and 7 are connected via vias to the opposite side of the antenna mount.

B : A non-grounded area extends to an acceptable area to remove all metal surfaces. This product
can not operate with the metal surface area. All layers have the same area and the metal surface

is removed. As shown in the figure, the vias are used for the outer surface of the area where there
is no metal surface. The non-metallic area of the basic design value of this product is 4.2x12 mmz2.

(Non-metal areas may change depending on the frequency use

d.)

C : Pads 6 and 7 are connected to the ground via the vias and the opposite side of the antenna
mount. Pads 2 and 3 are connected to the input line as shown in the figure.

D : Pad No. 5 is connected to the adjacent ground by the width of 0.5mm line. As shown in the
figure, pad No. 1 and pad No. 8 are connected to the adjacent ground by the width of 2mm line.

E : Pad No. 5 is connected to the adjacent ground through the 1005 lumped element. At this time,
the value of the device used changes according to the frequency band used. (Refer to the Data

Sheet for details of the value of lumped element.)

F : As shown in the figure above, insert the vias as many as possible in the corners.

G : Between pad no.2 and pad no.3 there is a Line width of 0.3mm.

- Land Pad Design

In the case of the first PCB structure, the first and second pads are shorted to the same width, and
the second and fourth pads, third and sixth pads and fourth pads The pad 5 is also shorted to the
same width, and the actual appearance of the pad is shown as the following four pads only.

Added Pattern——

.....

_——Added Pattern

A

)
]

1
T
1

-
[
1
1
1

4

The four pads can be six or eight pads, eliminating the additional connection pads for the short
circuit due to changes in the design of the wireless communication system for development
applications. This can be changed by the application of Partron developers during the development
process. The additional pattern is silk-screened so that lead is not connected and there are eight

solder pads as well.

Ver 1.0 (2016.07.08)
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- Line Design
All RF lines configured for this product are designed with a fixed width of 0.5 mm. If you need to

change the track width due to unavoidable circumstances, it must be done after consultation with

Partron developers. i i
Line Width 0.3 mm

=
& —

T A
ol Line Width 0.5 mm
| : - =
: L B N G
e e RN D N . L S 1005 series c
\ U : giLl.? C
' s RN I ¢ o
Line Width 2 mm 13':’: : ::Elm
st

- -

Line Width 0.5 mm
<Figure 1,2,3 Ant track width>

-

‘101 ‘[O]

I EmEEmEEEEEEE -

Distance min 0.5 mm,

Ll
~ ~ ~ A N

< Figure 4 Line width on the opposite side of the Ant mounting. >

- Inserted Lumped Element

In case of lumped element connected to pad No. 5 for this product, it is based on non-grounded
area, and it is located at least 0.5 mm apart from adjacent ground if possible.

Minimum interval 0.5 mm
1

i e e
- 1005 series | -
=

o C

If you don't permit this design, it is possible to change position of lumped element and another
design. Have a conference with PARTRON.
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B Change of Antenna Position

© o o uiE 70 O O O
O T : 1005 series O
©) e ©)
O 1005 series t. :. 1005 series O
O | 0.5mm feed Iinelj G:5bnm feed line Non-Ground Region | O yjig
o O O O O O O O O O O
Ground Region

{Left Position)

T — T
© O OO0 L O O O
0) 1005 series i ; O
O . @)
O 1005 series ,—i. |} 1005 series O
BRI Non-Ground Region 0.5mm feed Ii'nl -=10.5mm feed line | O
c O O O O O O O o O O
Ground Region
{Right Position)
O O
S ©) ®) @
O §> g @)
O O o
° s : 3 2
O o0 O O O g _O C O O O OO O O O O ‘§. O O O O O
I s = H = < z 1
g g g 3 ol & g .
) 21O 2 3 3 S O| 3
1 5 = 8 <2lo ol ¢ Q 8
—F = Elo ! T e g & - ol g g
-1 8 2 i i S = 5§ | = F
4 H T 3
O —— G o) e———— O
; = o e : ¢
i T 1o 8 ! P8 , ! g & T
i 2 E| i - Ol 8§ ! H g 2 | H
- pams ” £ 2 o 2 H H
el [ ¢ 4 of § E S ErETE)
{ j o o © O] : {
R 5 g :
i R g0 0|3 i1
H I 2 £ 4] = = > = o T
H HI} = = k-] o 8 o 2 | i
i L 3 3 ) 5 1O O|S a 3 g | i
w 30 1 v ° Q 8 — OS ®
g = g 3 Z 3 g £
= £ = s [© Ol é » 4 2
5| O S s Ofs
H ° B O: G)O L @
O 0 O O O O O O O (?“ .u% é <O o O O O OO o 0 O O
o S o 2 5 o
® 2 o O
o © 3 & o)
e o 5
O o > O
<Right side/up> <Right Side/Down> <Left Side/Up> <Left Side/Down>

As shown in the above figure, even if the position of the product is changed inside the development application
wireless communication system, the positon of LMS registration pad is changed to symmetrical or horizontally
symmetrical, and then the structure is designed according to PCB design guidelines.
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8. Test Fixture Specification

8.1 Test Fixture and Test PCB

"~ GDBWPTR5020

ries(GNRL) - 1000F
Semsnnm-w

Series(Feed) - 1 i
Shunt1 (Ant) - NC

Series () - 5.6nH
hunt1 (Ant) - NC

ODBWPTR5020 | .

Test Fixture Loss 0.2~0

&)

¥ Ev B'd is the same as the manual measuring jig (Ev B'd is soldered to the contact type and
manual measuring jig is the same for the eastern contact type)

Chip Antenna Dimension

A e [ 1 L 1%

A
\ 4
A
\ 4
A
\ 4
A
A
A
\ 4
A
\ 4
A
A 4

8.2 Soldering Pad Dimension and PCB layout Dimension

|

L

™

E AA D AAE

Unless Specified tolerances are + 0.05 mm
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B PCB Drawing(Auto CAD Design)

- WiFi (2.4GHz, 5GHz)
0,9 0,7 0,6 0,6 0,6 0,305 0,6 0,6 0,7 2.9 0,5 0,4 05 2
| [
ol L] S
O O O N e
<
On O
o o
(\_“ ~
O @)
N
@«
Q | \ ’ \ ’ )
O 7
Ol O O ' O O O o O O O
_ 12
\)
O O
0 0 0 ] [ JIT_0000 [0 0O 0 0 000 O
o — 1005 series | 0 (0)
(GRS [ N . O (0] (0]
o) 10055335 1005 series O (0] (0]
O ing ™[ || PHmfecdline NomGroundRegion [ O \jg 0 Non-Gand Regon | O i
0O 0 O 0 O 00 O OO0 O 00 00 O 0000 O O0O0O
Ground Region Ground Region
< Top View > < Bottom View >
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ODBWPTR5020

8.3 Matching Cicuit and Default

|
| Chip @
| Antenna

|

|

I

104 201 104 201 I l

] i 1 ——___ 1

? % ?103 ?105 202 ? ?103 ?105 202

Two Feeding One Feeding

HOO 2 200 —_——n [_%OO 2 200 —_——n

L MI : _L LI lji_D_ll : _L

301 I Chip @ - 301 I Chip @) =

| Antenna | Antenna

- [ 0: = [ ':

303 305 201 l 303 305 201 I

a1 T __ 1

? 304 202 ? ?304 202

Two Feeding One Feeding

No 100 | 101 | 102 | 103 | 104 | 105 | 200 | 201 | 202 | 300 | 301 | 302 | 303 | 304 | 305

One 4 12 | 1 | 100|100 | 1.2 | 100 4 100 1 | 12

Feeding N/C pF N/C | N/C pF | pF | pF | pF | nH | pF N/C pF | pF | pF | pF
Default
Value

Two 4 12 | 1 | 100|100 | 1.2 | 100 4 100 1 | 12

Feeding | N/C | pF |NC|NC | oF | oF | oF | pF | nH | pF |NC| pF | pF | pF | pF
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9. REFLOW PROFILE

9.1 Reflow Soldering

peak temp 260 + 5T
Lo [ IR - : .
B [
preheat 130 - 180°C
T — g T e i
100C
25°C
o'C
: time | sec|
» 90 — 1 B0 sec -
tax 30 sec
30 — 60 see |

9.2 Manual Soldering
Pre-heating Temperature : 120C , 60 ~ 300 sec.
Soldering Temperature : 340C+5C , 5sec max per each terminal.

9.3 Applied PCB Pattern Design

7. Basic Operation and Application and 8.2 PCB Structure and Solder Pad Dimensions Reference
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10. Primary Inspection List <G>

Iltem Frequency [MHz] Size [mm]
SWR 3.0 Max
Standard L = 5.040.1 W = 2.040.1 T = 1.240.1
2095 MHz 2125 MHz

1 1.81 1.62 5.02 2.01 1.20
2 1.74 1.60 4.99 1.99 1.21
3 1.68 1.69 5.01 2.00 1.22
4 1.70 1.63 4.98 2.02 1.20
5 1.59 1.74 5.02 1.98 1.20
6 1.64 1.69 5.00 2.00 1.19
7 1.76 1.60 4.98 1.99 1.21
8 1.67 1.62 5.00 2.00 1.18
9 1.53 1.58 5.01 2.01 1.20
10 1.52 1.63 5.03 2.00 1.17
11 1.61 1.51 4.99 2.02 1.20
12 1.64 1.50 5.00 1.98 1.19
13 1.83 1.64 4.99 2.01 1.21
14 1.58 1.63 5.01 1.99 1.23
15 1.55 1.62 4.99 2.00 1.20
16 1.68 1.51 5.02 1.98 1.19
17 1.59 1.58 5.00 2.02 1.22
18 1.67 1.62 4.99 1.98 1.18
19 1.68 1.69 5.02 2.00 1.19
20 1.83 1.64 4.98 1.99 1.20
X 1.52 1.51 5.10 2.10 1.30
o 1.83 1.74 4.90 1.90 1.10
Cpk 1.67 1.62 5 2 1.2
Decision OK OK OK OK OK
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11. Reliability Condition

11.1 Environment Test

ITEM TEST CONDITION LIMIT
PCT +121#5 C, RH=100%, 96 hr
After test, Must meet
Low Telmperature -40°C+3°C, 120hr the characteristics spec
Resistance of 4.3 list

Humidity Action +85+3C, RH85%

11.2 Thermal shock test , Reflow test

ITEM TEST CONDITION LIMIT
condition : -40C+3C/1min < +85T+3C/1min
Thermal shock Test Cycle : 20 cycle After test, Must meet the
Temperature change time : within 5 min characteristics spec of
Pre Heating : 200£5TC, 30~60 sec 4.3 list
Reflow

Peak Heating : 260C+5C, 30sec Max

11.3 Mechanical Test
ITEM TEST CONDITION LIMIT
Freq : 10~500Hz , Acceleration : 10 x9.8ms(G)

Vibration , , )
Sweep time : 15 min , X.Y.Z each 5 times
After test, Must meet the
18 times free fall Using the drop jig 152cm high characteristics spec of
Drop Jig : 120g+20g Plastic Jig 4.3 list

Bottom : Concrete or Iron

11.4 MSL LEVEL Test
1) JEDEC J-STD-020C Test

Floor Life Soak Requirements
Time Conditions Time Conditions
1 Unlimited =< 30C/RH 85% 168+5/-0 =< 85C/RH 85%
2) Test Condition
ITEM Conditon LIMIT

After leaving +85+3C, RH85% 168hr+ohr | After test, Must meet the

Soak Requirements isti
g 3 times Reflow without aging characteristics spec of
4.3 list
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11.5 Order of reliability test

Order of reliability test

Initial

surement

i

Heat hardening

1 time
Aging
rimary
sTement
SPL : 5ea SPL : 5ea SPL : 5ea SPL : 5ea
i Humidit T
PCT temperature i i
(i Action shock

SPL : 5ea

Vibration test

1

Ver 1.0 (2016.07.08)

Drop test
Heat hardening

3 time

Aging

Late -

surement

(25ea)
¥Aging - Leave at normal temperature and
humidity for 1 hour
¥ For vibration and drop tests, parts are
mounted on a PCB and tested
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12. Mechanical Characteristics

12.1 Antenna Pattern Dimension

Antenna Pattern View

0.3

1,4

: i EE
-
E

Fisal

| B B
| FE R EE

=

i F%

|t

v

Top Side1 Bottom Side2

Dimension : mm
Tolerance : + 0.05mm

12.2 Pin name

Short or Mount PAD Sh(y\/\ount PAD
Kl T35
|: Input —Y 3 6 Y~lnput :|
B n or or
| | Mount Mount
[ PAD ~{ o5 7 4—PAD :|
/11 8y
Short or Mount PAD Short or Mount PAD
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12.3 LOT number notation

21
O)
® Week :1-1 Week, 2- 2 Week, 3 - 3 Week, -~ -, 20 - 20 Week, 21 - 20 Week - --
12.4 Marking
Marking View
4 BW 21
® @ ®
@ Input Signal
@ Bluetooth, WiFi
@ Week :1-1 Week, 2- 2 Week, 3 - 3 Week, ----, 20 - 20 Week, 21 - 20 Week ----

12.5 Marking type

Ink marking - Using Black Ink
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13. Structure and Material

13.1 materialization method
Chip antenna forms the pattern with Ag paste on the brick of dielectric block and
materializes the characteristics

13.2 Struture

L

13.3 Internal cross section

Ag Paste

rd \

L \_Dl_ele_ClLLC_EOMLd_e_L/

13.4 Material
ITEM Material Maker Printing pattern SPEC
DIiBelloeccktric Powder INanoTech
PATTERN Ag Paste Deadoo Thickness : Min104n(TYP 16~204m)
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14. Attention

14.1 Temperature Condition

Range of Temperature Unit
Application A0~ o
Temperature 40 ~ +100 C
Keeping AR~ o
Temperature 40 ~ + 70 C

14.2 Temperature Test Condition

Condition Range of Temperature
. 24hr normal action at -75TC
Application Low
temperature High 24hr normal action at +150C
Keeping Low normal action when left for 1000hr at -75C
temperature High normal action when left for 1000hr at +85°C

* Because of the keeping temperature problem, no admission when left over +85C
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15. Packing

15.1 Carrier/Reel

1 10 sprochet hole plbch cumilotive doleronce #02
2 Conber not to esered lvm In 100km,
3 @0 and Bo neasured on o plone Dirm akove the bottom of the pocket
4, Ko mensured fron o plane on the Inskle botton of the pocket to the top surfoce of The carrer

; Surface -
ltem Material e e s Electricity Method
Carrier tape A-PET Typical 10°Q 10V MAX
- " Heat Press
Cover tape PET Typical 10°Q 30V MAX
Reel PS Typical 10°Q 30V MAX -
3]
™
T:0.3 Do ¢MIN 8153 LA P2: 2.0 L
(—E—&}'E B & B30 H—p— -5 B—h—b [ — HJ
S o A
; i il \ 1
1] g T3]
. i1 CENTER i
_— . ! ﬂ_l L
flnquhuﬁkh@
[ o ol =
\ W USER FEEDIMG
\ -' } H DIRECTION -
< \ A2 3
Z )

OKC Dhwia Mo,

O—1zZ08-058&

DIMENSTONAL T
LIMIT

UMTOLER&NCET .

DIMENSION m1

CAD FILE MAME BE1014

DEZIGHMED BY | .
o I 1.1

TITLE

CARRIER TAPE
AN ER I B I

PaRT, CAHRRIER TaAPE
METERLAL A—FET
LENGTH S, 4k

COLNT G300F

MAME SFEC,
W 12002
E 1.75+0,
F 5 540l
Do 1Z+0.1
P 8.0+
Pa 4.0+0.1
= = 0401
B 23401
Bo 5 3E0,L
= 1, 4£0,1
I 0.3+0.05
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1 1 1 1 |
- 3
]
G
% 0] 080 [ 120 | 16D | pep | gep | sap | 560
m o] g [ 12 16 ea | =@ 4 | 56
| Wi | 95 | 135 | 175 | pas | 335 | 455 | 578 "
wen| 135 [ 175 | oes | oess [ars | ess [ els ;ﬁl‘.,"""[m"“‘:']':.;.... o= [".‘..., Tee,
MF Kore REEL 330
T T 13 T ¥ [ T L ....ﬁ.‘... L] T ki T iH T T T W T b,ﬂ’|
CODE NO I
Model : [T .
5000 LEAD-FREE
Quantity < [N
Lot No 21
(DPARTRON MSL Level 1
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A
Y. Material: SK/S/K-B

Cardboard
(]
%ﬁﬁ | msLievert

15.3 Actual packing picture

Reel Internal Box
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FROM

PARTRCN. CO. LTD
SEOKWOQ-DONG T03-6
HWASEONG - Si
GYEONGGI - DO
440-17TO.HKOREA

CODE NO :

]

MOCEL | ODBWPTR5020

AE

QUNATITY :30000

MODEL : ODBWPTR5020 1
A Ll

QUANTITY : 5000 ‘ DATE : 2016/7/08
W LOTNO : 21
TE : 08

M. ey CHIP ANT

QOPARTRON

CODE NO :

Reel / Inner Box label QOuter Box label
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16. Process Control

Product | ssued/Revision Record By designed | By checked | By approved
lssued |  04.04.06 Process Control
CHIP ANTENNA ) PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
[ nput Process
) - Eaui
Mater ials | Prepar Main name quipment Checked Condition Cycle of Record Checked Vargin Method .of Cycle of Record | Action
ation | Process Name management | tem Inspection management
. shrinking .
Ceramic Impor t refer to Micrometer
POWDER Q Inspection r,at? ) Guide Sheet Network 10ea/LOT | C/sheet | Return
permittivity
POWDER Q . L POWDER PER
lubr icant powder Mixer mixing lubr icant Scale WIXING Exhaust
dimension Micrometer 5/100EA
: pressure refer to Per LOT |parameter weight scale LOT
E
Q Shaping Press | yoia condition | Guide Sheet | 1/day | G/SHEET | density refer to Caloulated | 10ea/lot | caRp | CXNaust
Guide Sheet )
aspect Visual
o SETTER Outside all
Q Plasticity Pla;t:cny Temperature r_efer to 2/day C/sheet
ole PROF | LE Guide Sheet 1/month
wide Micrometer 20ea/LOT
refer to ;
Block length . Calipers 20ea/LOT |C/sheet | Exhaust
Guide Sheet ) )
shape Visual Inspection all
SIDET Print Saueeze refer to PATTERN refer to
rinter velocity/presure _ i i i i
AG PASTE Q 'PAD' screen Guide Sheet 1/day Dimension Guide Sheet Microscope 10ea/3Jig | c/sheet | Rework
Printing aspect
T i Dry Condition
Dryer emperature | afer to ) refer to : ) Lot
D - v I t
Q ry Ory Jig Belt speed Guide Sheet 1/week |Parameter cggéri.i?gn Quide Sheet isual Inspection all card Rewor k
breakage
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- By
Product Issued/Revision Record designed By checked | By approved
lssued 04.04.06 Process Control
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
Input Process
. . Eaui
LIRS prepar Main name auipment Checked Condition Cyele of Record Checked Margin LIeY _Of orele of Record Action
ation |Process Name management | tem Inspection management
SIDE 2 PATTERN
PAD Printer Squeeze refer to Dimension refer to . )
E velocity/presure - 10ea/3J
AG PAST Q Printing screen Quide Sheet 1/day Guide Sheet Microscope ea/3Jig | c/sheet | Rework
aspect
T ¢ Dry Condition
emperature
Q Dry DDryﬁl: r.efer to 1/week | Parameter Printed r.efer to Visual Inspection all Lot card | Rework
ry Jig Belt speed Guide Sheet condition Guide Sheet
breakage
) Baking Hole | Temperature | refer to Breakage refer to . . Exhaust
Q Baking | “nesh net | Belt speed | Guide Sheet | "o%K Parameter | pollution |Guide Sheet | | o' moPeCtn all Lot card | ook
Q ToP Printer oo 1 aaze refer to PATTERN refer to
£ inti velocity/presure - A . 10ea/3Ji
AG PASTI printing screen Guide Sheet 1/day dimension | Guide Sheet measure ea/3Jig | c/sheet | Rework
T ¢ Dry Condition
emperature
Q Dry DDryﬁl: r.efer to 1/week | Parameter Printed r.efer to Visual Inspection all Lot card | Rework
ry Jig Belt speed Guide Sheet condition Guide Sheet
breakage
BOTTOM PATTERN neasur e
PAD dimension
. printer Ve‘ocsiqt“y‘}frzsure refer to B refer to \Oea/ali
AG PASTE Q Printing screen Guide Sheet 1/day Guide Sheet ea/3Jig | c/sheet | Rework
cTa aspect Microscope
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Product Issued/Revision Record By designed | By checked | By approved
Issued 04.04.06 Process Control
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
Input Process
i i Equi t . Checked . Method of .
Mater ials | Prepar ain ettt o Checked Condi tion | 2¥¢'€ o I gecord ecke Margin ethod © tele e | e none | asiian
ation |Process Name management [ tem Inspection management
Temperature Dry Condition
Dryer refer to Printed refer to ) )
D - : 1 k |P t fh : Visual | t Il Lot d| R Kk
Q ry Dry Jig Belt speed Guide Sheet /wee arameter Ct?r”eda'lfa'gog Guide Sheet fsual fnspection a ot car ewor
' Baking Hole | Temperature | refer to Breakage refer to ) ) Exhaust
Q Baking mesh net Belt speed |GQuide Sheet 1/week Pg;gﬁzé?r Pollution | Guide Sheet Visual Inspection all Lot card Rework
Ref SPL
aspect aspect erz?eenrceto Visual Inspection Lot card | Exhaust
. . i all production .
inspection Guide Sheet | M CroScope diary | repair
- ) Lot card| R K
Q MARK ING mgéﬁ:ﬂg marking Reference SPL | Visual Inspection all pr%diuacrtyion Exe:;urst
Electrical NETWORK proofreading | refer to Eleotrical refer to Lot card | Exhaust
<> Characteristic | Inspection Jig | Condition |Guide Sheet 1/2hour C/sheet Characteristic | G ide Sheet Network all pr%diuacrtyuon repair
; .aspec't Reference SPL . . Lot card| Exh t
_ aspect dimension refer to | Visual Inspection all Soodustior. | T 1auS
inspection Guide Sheet microscope diary repair
Carrier . Quantity refer to Lot card
cover Taping Direction . Manual all production | Rework
reel aspect Guide Sheet diary
Electrical refer
shipper NETWORK proofreading | refer to Characteristic refer to Network ) Result | return
< > ) ; VAR A : 1/person | G/sheet aspect : microscope to Guide
inspection | Inspection Jig | Condition |Guide Sheet paopking Guide Sheet | visual Inspeotion |  gpeet Paper | Exhaust
packing packing fer t
box Q packing barrinCtOedre P/N r'e er to Visual Inspection all Rewor k
label P Quantity Guide Sheet
. packing
_packln.g P/N r.efer to Visual Inspection all return
inspection Quantity | Guide Sheet
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17. RoHS Data

1) Ceramic Powder

Parts Name

iM-K8

Tester Organization

SGS Testing KOREA co. Ltd.

Measurement Tester

Please see the 'method' in the test report

Measurement Data

Please see the report under the table

SGS

Test Report No.SHAECTS19167401 D Septs  Pageicrs

WUXI INANOTECH CO.LTD.
NO.518-3 ZHONGHUI ROAD, WUXI, JIANGSU, CHINA (214172)

The following sample(s) wasiwere submited and identfied on behaf of the clients as - CERAMIC POWDER

SGS Jeb No. SPI5.031877 - SH
Model No. ik

Compasiton Mg2S04 SIS

Date of Sample Recsived : 21529 2015

Testing Period 215ep 201523 5ep 2015

Test Requested ‘Selected test(s) as requested by cient

Test Method Please refer to next pags!s).

Test Resuts Piease referto next pegeis).

Conclusion Based on the performed tects on submitted sampleis), he results of Lead,

ry, Cadmium, Hexavelent chromium, Polybrominated bipheny's (PE2s),
Polybrominated dipheny ethers (PSDES) comply with the imits a5 Setby RoHS
Direstive 201 1185/EU Annex I, recasting 2002/85/EC.

Signed for and on benalf of
SGS-CSTC Standards Technical Services (Shanghai) Co., Lc.

M m) Ma

Namy Ma
Approved Signatory.

LS, gl i
:;"... i S s Sy o

B
i

Marber of e SGS Group (SCS )

SGS

Test Report No. SHAEC1519187401 Daie: 23569 2015 Page20i5
Test Resuts

Test Part Description

SpecimenNo.  SGS Sampie ID Description
EY SHA15-191874001  Grey powser
Remarke

(1)1 mgikg = 0.0001%
(2) MDL = Method Detestion Limit
(3)ND = Not Detected { < MDL)
#)"" = Not Reguiated

RotS Directive 2011/65EU

TestMethod : (1) With by ICP-OES.
(2) Wit reference to [EC 6232152013, determination of Lea by ICP-( =
@) with 6232142013,

by IR
4) With reference to IEC 62321:2008, determination of Hexavalent i by Colorimetrie
Method using UV-Vis.

(5) With reference to IEC 62321-6:2015, determination of PBBs and PEDES by GC-MIS.

Test liemis) Umt Ut MDL 007
Casmium (C4) 00 mokg 2 [
Less (Po) 1000 mghg 2 )
Wercury (Kg) 000 mgkg 2 )
Hexavalant Chramiom (V1)) 000 mgkg 2 KD
Sum of PEES 000 mgkg - o
Mencaromatiphny! S mgg 8 =)
Dibromssipnent - meg s )
Tribromobipheny! - mgg s =)
Teirsbromobiphenyl S mgg B )
Fentabromobisheny! - mgg s &)
Hexsbromobipheny] S mgkg 5 WD
Heptabromobipheny! - meg s )
Oetabromabishany! S w8 KD
Henabramctishenyl - mgkg 8 )
Decabromabiphenyl - omgkg s o
Sum of PEDE: 000 mgkg - WD
Monooromodisheny! sther - meg s )

Fe e s b et o ot e o
"’Jm e e o G

i - P
[Pty g v g e e
[ —

SGS

Test Report No. SHAEC1513187401 Date: 23 Sep 2015 Page3of5

Test itemis) Limit  Unit  MDL 007
Dibromodiphen sther - mekg 5 o
Tribromedigheny! sther - mrg s D
Tetrabromodipheny ether - mekg 5 D
Pantatromodiphany sther - mng s D
Hexsbromadphenyl sther - mekg s o
Heptabromodiphenyl sther - mgrg s D
Cetzsromasioheny! sther - mkg s o
Nonabromodipheny ether - mokg s D
Decsbromadphenyl sther - mkg s o
Notes :

(1) The maximum permissible limit is quoted from directive 2011/85/EU, Annex: I

i S
et s Skt oo ot o !
T B el

1 o3 "
PR TETUBIISE R LES2)6NS (M BRI ¢ sochnadomion

Member ofihe S5 Group (G5 84)

Test Report MNo. SHAEC1518187401 Date: 23 5ep 2016 Page £ of 5
ATTACHMENTS
RoHS Testing Flow Chart
3 Vit 1 g s TR SR ks NSO SR ROV
2) Name of tne person in charge of testing; Jan ShiSummer Jin/Jessy Huang/Stone Ci

3) These samples were dissalved totally by pre-conditioning method according to o fowchart
{Cr* and PBBS/PBDES test method excluded)

Sample Preparation

Sample Measurement

1 POICAHg 1 PBBS/PBDES l o

‘Acia dgestion with Sampie sofvent
microwave! hotpiate extraction N e
mterial material

Fitation Concentration!

Dituion of extaction | [“agang croestion
slution ot
Soluton Residue i ]

Fillration Heating to 30~95T

for extracion

1) Alkali Fusion £

ry Ashing
2) Adid to dssalve

ICP-OESIAAS

Firaton and pr Agding 15-
adjustment

for color
development
Adding 1,5-

A red color
indicates e
presence of Cr™.
If necessary,
confin with UV-
Vis.

Dhdmmers sued, """'X'E{ri‘u'ﬂﬂ' L G 1P mf’r"m'"'fm e an GanaBont oy ot

e g L e S T
e ]
]

for color
deveiopment

e b

L S S 2B 8 snchradepin
Mermbar o he 5GS Graug (SDSSA)

Ver 1.0 (2016.07.08)
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SGS

Test Report No. SHAEC 1519187401

‘Sample phote:

Date: 23 Sep 2015 Page 50l §

SHAEC 1519187401

SHAT5-191874.001

&S authenticate the photo on original report only
= End of Report ***

b=
|55

LB ¢ oschinaem.on
Mansar of ha SGS Graup (SGS £4)

1 oz
R TERUBISGIRE A ey (LSS

41/47 Page
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2) Ag Paste

Parts Name

DNF2010C

Tester Organization

SGS Testing KOREA co. Ltd.

Measurement Tester

Please see the 'method' in the test report

Measurement Data

Please see the report under the table

SGS

Test Report no. Fesvininrcrsavants2azes Issued Date : 2015, 08. 18 Page 10f7

DAEJOO ELECTRONICS MATERIALS CO., LTD.
148 Seohosan-o

‘Siheung-si Gyanggida

Karea

The following Sampieis) waswere submitted and isentfied bylon behalf of the cliznt as:-

56 File No. AVRAIE23750

Product Name g Faste

tem No.fPart Ho. s

Clisnt Reference Data :  DNFBO10C{Y150310), DNFS510(Y 150326). DNFES10(Y150305)

Reseived Date. 2015.05.08

Test Period 20150508 o 2015.05.18

Report Comments. By the applicant’s request. item No s/part o s & dient reference information are siatediadded on
report,

Test Results Forfurtner details, piesse refer o following page(s)

$6S Korea Co., Ltd.

TFTg

Jeff Jang ! Chemical Lab Mgr

g o G g ot e o e

SGS

Test RepPOrt wo. resototLr-cTsavaa1s217es Issueq Date : 2019.05.78 Page 267
Sample Ho. + AVAATE 2370001
Sample Descripton g Paste
tem No.IPart No. s
Materials CNA
Heavy Metals
Test tama unit Tasthstnod oL Rasutis
Lead (Pb) mgkg With reference to \E” 8232152013 5 ND-
CP.os|
Caemam (o) o W mimene i ok s 05 ND.
(Determinasion of Cadmium by ICP-OES)
Mercuy (g ok Ve efrence o EC E72142013 ND.
Mercury by ICP-OES)
Hevavalent Crromium (Gr V1) ™OHG | Wit refsrence to G 22521 2002 Detemnston [ [
o et Coretm b st et
Methos using UV Vs)
Flame Refardants-PEBSPEDES
Tt tame unt Tasthstnes oL Rasuts
Mencbramogghenyl g%y | Wit reference o [5G 62521:200¢ (Dstemnaton s o,
i PBEs and FEOEs by GC4S)
Dibromnobipheny! mgkg With reference to IEC 82321:2008 (Determination 5 ND.
PBEs snc PEOEs by GC-MS)
Triromatighenyl mgkg With reference to IEC 82321:2008 (Determination 5 ND.
i PBEs and PEOEs by GC-MS)
Teratecmatipneny Wohg | Wit reference to G £2521:2002 Detemnaten B o,
4 PBES and PEOES by BCMS)
Partatramaz pheny! mha | W e I 252 56 Deemestan B o,
PBEs snd PEOEs by GCMS)
Hexabromabipheny! mgkg With reference to IEC 82321:2008 (Determination 5 ND.
PBEs snc PEOEs by GC-MS)
Heptabromebipheny! mgkg With reference to IEC 82321:2008 (Determination 5 ND.
2B sns PEDEs by G-MS)
Cutstramatiphany mahg | Wit refrence o I5C £2521:2002 Datemnaten B o,
i PBEs and PEOEs by BC-4S)
MNonabremobighenyl mg'kg with re!ereme 10 IEC 82321:2008 (Detesmination 5 ND.
anc PEDES by GCAMS)
Decabromabipheny! mgkg With reference to IEC 82321:2008 (Determination 5 ND.
2B sns PEOEs by GC-MS)
Moncbromodsheny!etrer mohg | Wit refrence o G 62521:200¢ (Dtemnaton s o,
PBEs snd PEOEs by GCMS)
[——— wghg | Wit refrence to IEC £2521:2002 Dtemnten [
o PBEs and PEOEs by BC-4S)
Triromodiphenyl ether mgkg with rE!erEme 1o IEC 82321:2008 (Determinaton 5 ND.
anc PEDES by GCAMS)
Teratromedpreny she Wohg | Wit reference to G £2521:2002 Detemnaten B o,
4 PBES and FEOES by BCMS)

St [T
; ssued Date : 201505, 18 age
Test Report wo. Fesototir-crsavants-2irss Issued Date - 2015.05.18 Page3of7 Test Report wo. rsscmiecTsamais2amss e Bt Poemtert
Sample No. AVAE-23750.001
Sample Deseription AgPaste Picture of Sample as Re
tem Mo fPart No. NiA
Materials A
Flame Retordants PBESIPBOES
Teat tama mt Tast wstnoa oL Resuts
Pentabromodpheny ather rota | wan eerence o 60 23212002 Dstemsten B (=)
PBEs and PBDEs by GCMS)
Hexabramedipheny! sther mahg | Wi reference to G 23212008 (Deteminaten 5 N,
o PBBs and PEOES by Go-MS) e
Heptatromodighenyl sther mohg | Wi reference o IEC 623212008 (Deseminatan B [E)
PBEs and PBDE by GCMS) .
Cotabrameipheny eher oty | W ez o EC 225212008 Deemesten 5 [ =
Sifipiil ey r \
Nonabromodiphenyl ther makg With referense to IEC £2321:2008 {Deteminatcn 5 [} | A
o PBES and PEDES by GCMS) 4
Decatramecipneny: sther Mok | Wi reference i IEC 23212008 (Deseminatan 5 no.
o PBBs and PEOES by GC-MS) |
Teat fama unit Tost sthod oL Rssults
Grioine(G] kg With reference to EN 14532, 1C. El ND.
Bromine(E] makg Wit reference to EN 14532, 10 El [E)
NOTE:  (DND. = Nt cetecea (VL)
2)

oetectable | Postive = Detectable
Qusitative anaiysis (o Unith
water-exirasiion;
Negaiive = Absence of Cril coating
Posifive = Presence of GVl coating: the detected concertrabion in bofing-water-extracton
soiution is equal or grester than 002 mofkg with 50 em2 sample surface area

T et 3 by e G it e Uy Sl Cotins

Fons vemen

e o st et Cnsn o s
= ‘,..‘...« ¥ u.m m..m.....“ o e
oy 5
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SGS

Test Report no. Fesoto1LFcTsavaats-2a76s Issued Date : 2015.05. 18 Page5of7

Flow Chart of Digestion

Cutting/Preparation

carn S e v
I ]

Decomposition under closad{microwave) or
openiacid digestion) system by suitable acid system by suitable acid for each sample
for each sample matrix. matrix

Decomposition under closed{microwave}

Alkali Fusion

Sample material 04 a
MetaFe, Cu. Al etc Aquaregia HCL HHO:
Plastic HNO3. HCL, . HCIO
Siver HNOs HiS0,
Solder. Au, Pt Pd. 5b, $n Aqua regia
Glass HNOs HE
T 21, W, Mo, $i. HI, No.Ta HNOs. HEL HE
Sojas IEC 62321) HNOs HEI, HiSO., HEr
Gthers Any scid

The samples were dissolved totally by pre-conditioning method scconding to aboue fow char
‘Saciion Chst - Gilsas i

SGS

Test Report wo. rssotoircrsavanss-2omes Issued Date; 20160516 PaggofT

Flow Chart of Cr 5% PBB/PBDES Testing

PBBIPBDES o 6+ cr 6+

‘ Mechanic_Sampie ‘ ‘ _Sample ‘ | Mechanic_Sample |

Waterial |
Solvent Extraction Spot Test / Bailing
of the Sample Water Extraction

Adding Extraction Solution

Adding 1,5
‘ Heating t0 90-95°C ‘ Dihenyloarbazide

for Extraction for Calor Development

of Extraction Salution

Filtration and pH Adjustment
Confirm

with UV-Vis

DATA

R p e

-

SGS

Test Report no. FasoiniLr-cTsavaais-2iss Issued Date - 20150515 Page7ofT

Flow Chart for Halogen Test

| Sample sereening using XRF. ‘

| Liquid centaining water(~60%) % Yes
+
Ho
¥

| Weigh the sampls into the combustion boat. ‘

n solution into the bomb or tube. ‘

| Admit 02 gas or 02 +Ar2 gas and start thy b ‘

Dilute
the solution

(EPA200)

| o g s

T ——

Data

"% End of Repart ™"

sy

St v

Ver 1.0 (2016.07.08)
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3) Marking

ODBWPTR5020

Parts Name IR/IC-270BK INK
Tester Organization SGS Testing KOREA co. Ltd.
Measurement Tester Please see the 'method' in the test report
Measurement Data Please see the report under the table

SGS SGS

P . %
WA No. SHAEC1510713104 E 2016406 H09E 5111, Jt60 WA MNo. SHAEC1510713104 B 2015606 HOBH 8521, 3661
.
FREFRHEHIA R LLEE
v L R AR e el O TR R 11505 MR ik
BERS SGSHID ik
SN SHATE-107131.002 Ml
LT B2 P 0 0 6 TS 0L 22 - IR-290BK/C- 290K ENEIHHE
SCSLfRlS SP15-018441 - SH &
e IR-293BKIIC-299BK (1) 1 mglkg = 0.0001%
fits: AC0001328 (21 MDL = A dee
BB 20154067051 (3 ND = it (<MOL)
E X (@ = R
LECEE 2015406 05K - 201540609
Wit g PR 2011/65EU
Wil - HERLT—N
W WSLT— Wik - E;; :z:zg 2;2:.::2013, mﬁi‘s{&%gf &
52013, AR
i ATFERSETHML #, 8. & AR SRBRPOE). FR_F (3) SH4IEC 62321-42013, HICP-OESHEFM A
RUED! AR S L3I 201 UBSIEURH (4) SHIEC 623212008, FEH-T WA L QAL
MU, (5) BHIEC 62321:2008, FHGCH DES(# {# — #8) 8958
il L Ady MDL aw
WRCd) 100 mgikg 2 ND
HiPE) 1000 mghkg 2 ND
FiHg) 1000 mghkg 2 ND
FHEICA) 1000 mgikg 2 23
X 2 R (PEBs) 1000 mgtkg - ND
SR ES T o
ZHBE s Ymgwg B s
P b [ =WEE = mgikg 5 ND
gg%fﬁ*m% S HRAE iy R e . o
: T 5w
AR 5 ND
R 5 ND
TR 5 ND
R 5 ND
TR 5 ND

Helen Liu 20588

z&_xtzmmﬁuss)
ALAETH A

AR R HSHASCIS107T13103 S ISR A

T ocumentis ssuea 5 e Comeary suect o 3 Gonera Coration of Ssvice s

L e o S L
e Tt B e A

iclate a1 |t s A Bt A Bl of B G2

oy o A ot by o b e b o B s ey

Ry T e o o Ky Ll il o trder %

aruacon B T Secues 6100 rop ket et A, WA Copany oy hakorand

B e el ey gy o oot cxind 10 the

S Gl s L G i e resas howa s e ot - “

"Buking o 488 Vst P durud D Srangna Chim 200233 EAE (36-21) 61402503 1EAE (h0-21 d9ESTH -w\wwamw'
1 S oesy L6 206D T 21560 r=

2o
| BN SCEEUBSGIEE MAen LSS M EsEEE o wsmme
T

Mambar of tha SGS Group (SGS SA) Member of ihe 868 Group (SB88A)
W& No. SHAEC1510713104 £ #1: 2016506098 3 S8 WS No. SHAEC1510713104 i 201560871090 H45,3560
ML Ef  BE ML 0@ Bt

s ™ mafkg 5 ND
[iEEER] - mgfkg 5 ND RoHS @i 2

e 3 i 2 it ) ST A B T RN B

KRER - r 5 o i B

LT . ::,: 5 o EEEEN ssmﬁ;*mawm rw

= 3) B AR TR o — SRR

A x - mohg s ND
] - mgg B D
R - omek s ND
FiE

1) BF i AL 31 44201 UBS/EURE I

5 3 l R

M A (e
TR

M BFIEN 146822007 F77% W, HAICHT 5 b7

LT oL a2

) mgkg 50 nD
f ) mgks 50 ND
P mgkg 50 ND
w0 mgkg 50 ND

it FiRGRSEHLEERDHTR

Rt-A RS
AHRKEE

oot e s ot st G Coratns o S sttt o
o -m‘“m.rﬂu:-mmmmmm-.m e
.Z'n...'mnmvfc""
o

o i

e i
i

e Soehons o S

e o il of L.

e et e
ety

- . »
-G TE BRGSO Ao (KLOSSEN HLESIBIIME0 ¢ s

Marmberol the SGS Group (SGS 8A)

R8GO (MBI ¢ sxchraincom
Mersba of s SGS Group (SCS S2)

Ver 1.0 (2016.07.08) 44/47 Page



ﬁ?partron

ODBWPTR5020

SGS

TR, SRS
(RS,

8 e e et g s et
g anc e

Wi No. SHAEC1510713104 FI5]: 2015606109 S REI
Bt
Halogen (%3 & )i i 2R
1SRN B
2 MEREA:

TS B R
Lt g il

e gl ml.nlm
s
et

e 2z "
[T TERUBINE ER0N MBS (HBS2NSAG o scunmaeton

Memba of tha SGS Graup (S0S SA)

SGS

WA No. SHAECT1S10713104. 1 2015505 H09E 67, 61

PR

SHAEC1510713104

ECHA R T RESGS EAM &1

[rT -

T —
S e e
e e (S o Mior - ©
e
o S
R e et

i 2z
Ln-- R BTEEUBDION BN NSNS (MBS ¢ mmomman
Mersber ofhe SIS Group (S08 84)
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18. Reliability test report - an annexed paper
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19.

Shipment Inspection Report

R & 2l 2 =l 2 e & A EE
- HAFA X A z
= = [ B | A
Hegab moEs EE CHIP Antenna(QDEWPTREN20) &I
HE=g ODEWPTRE020 CODE NO | LOT -NO | Var(e®) 10
A == 20 A == kA F = == b o
L o == L Powdar+Ag paste
= oAk ghal A= =k
EHNES o E= == SR shrEs oE= l L oE= = =R
2 = | K3 Q30 28681 G2 066 (c=0) n= PR=0
A o H I HAM c=0 n=20 Pn=10
H7|H S| Ks 0 130 2869-1 G-2 066 (c=0) n= PR=0
SaEa #H 3 E M 0 n= Pr=0
EHDATA 2 BFMTEE HA =20 WA =S FASI ASFE 007 O 4E 25 STDATAS 2078 X BB
o SEEs A om) SR susa
2086MHz 2126MHz = i T Thes pl el . .-
T & 10 ~30 10 ~30 ™ 600 @ 200 @120 P g DE = =g H
+040 +040 +040
T E|geE=s| o |HE=2| =a |E=| = |ZE=2)| Za (ZE=s| oy |(nE=| = TgE=| =
1 151 182 602 20 120 OK cd 0
z 174 160 4z8 128 12 oK Pb | 1087 |42k BEPL
3 188 159 £01 200 122 oK Hg | 117
4 170 163 488 202 120 oK Cr 0
5 168 174 602 128 120 OK Br 8
5 164 188 £00 200 118 oK cl 0
7 176 180 488 128 121 oK Sb 0
5 167 162 500 200 118 oK 8n 0
] 163 168 501 20 120 OK 3 0
10 | 182 163 502 200 117 oK
1 | 161 151 428 202 120 oK
12 | 154 150 £00 128 118 oK
13 | 183 164 488 20 121 oK
14 | 158 163 501 128 23 oK
16 | 166 162 4g8 200 120 oK
16 | 168 151 602 128 118 oK
17 | 182 168 500 202 22 oK
18 | 167 162 4z8 128 118 oK
19 | 168 160 502 200 118 oK
20 | 183 164 488 188 20 oK
X 167 182 500 200 120
o 008 006 ooz 00 0.0
Cok | 236 533 214 243 226
| oK oK oK oK oK oK oK
T H
m - SEALOTE A EotEM A8 2EH ZEE 2]
m_. — 2718 (9] ‘prm)
D72 | 50 | A0 700 00| 900 | 900 | 700 200 15| So=E oo oA "HE R (2)
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