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l. EXECUTIVE SUMMARY

As an international product validation and consulting engineering company, Allion Labs, Inc. (Allion) keeps pace with
all the latest technology with specialized teams composed of experts in hardware and software analysis. These
experts composed this test proposal, which focuses on Compatibility testing of USB Charger. This proposal outlines
the overall methodology suggested by our expert staff, including detailed descriptions of both the test plan and test

environment.

The following table lists potential risks and possible causes for USB Charger. Our test experts compiled this
information to guide the proposal design process based on their prior test experience, customer consultation, and
independent research. As a rule, Allion recommends that quality testing begin at the early design stage, since at this
point in the process; there is greater freedom to alter the design with minimal impacts on downstream project

schedules and associated costs.

A POTENTIAL RISKS m POSSIBLE CAUSES
* Device detection/ recognition *  Poor signal quality
*  Device stability ¢  Unsuitable hardware design
e Device enumeration e Charging state handling issue
e Device Charging function e Incorrect firmware implementation
e Device damage *  Improper protocol applied
1
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. TEST PLAN

To ensure that the Alpha & Omega Semiconductor. USB Type-C PD Charger product passes standard-quality
benchmarks, Allion proposes the following test plan consisting of various test items in the following testing categories:

A.  Charging Test
B. Bundle Charger Test

See the tables below for testing details:

A. Charging Test

Test Item Description
Mobile Phone / Tablet e Power on the DUT and record the battery power capacity (%)
- Power On e Connect the mobile phone / Tablet to DUT and check the charge function
(Battery power capacity: 30%~70%) during 1 minutes

» Check the mobile phone / Tablet charging indication and battery
charging status
» Measure the VBUS voltage and charge current

Mobile Phone / Tablet e Power on the DUT and record the battery power capacity (%)
- Power Off e Connect the mobile phone / Tablet to DUT and check the charge function
(Battery power capacity: 30%~70%) during 1 minutes

» Check the mobile phone / Tablet charging indication and battery
charging status
» Measure the VBUS voltage and charge current

B. Bundle Charger Test

Test ltem Description
Mobile Phone / Tablet e Power on the DUT and record the battery power capacity (%)
- Power On e Connect the mobile phone / Tablet to DUT and check the charge function
(Battery power capacity: 30%~70%) during 1 minutes

» Check the mobile phone / Tablet charging indication and battery
charging status
» Measure the VBUS voltage and charge current

Mobile Phone / Tablet e Power on the DUT and record the battery power capacity (%)
- Power Off e Connect the mobile phone / Tablet to DUT and check the charge function
(Battery power capacity: 30%~70%) during 1 minutes

» Check the mobile phone / Tablet charging indication and battery
charging status
» Measure the VBUS voltage and charge current

Allion Labs
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I1l. TEST RESULT
Original Charger Lyra Semiconductor DUT
Matile phane Battery Power 30%~70% Battery Power 30%~70%
Pawer On Power Off Power On Power Off

vo.| Vendor I honeliame TestCable [bovict | Voltage | Cument | Power | Eectricit| Voltage | Corent | Power | '22%® [ Eocyricity [ Voltege | Cument | Pover |Electriity | Valtage | Current | Pover

¥ V] [ 1] ¥ v [ (1] [ [V (4] [w) [ ] m | w |
1|AsUs  |Zenfone3 USBAwoUSBC | 43% | 496 | 188 | 93 | 4ex | 4% | 188 | a3 | UsCousec | 47% | 503 | 187 | 941 | 4m% | 503 | 18 | 94
2 AU |Zenfone3 Deluse UsBAwoUSBC | 3% | 869 | 176 [ 1828 | 34x | 870 | 164 | 1827 | usecrousec | 35k | 914 | 075 | 686 | mw | o5 | 14 | 1348
3 |AsUs [Zenfoned(ZEssakL) USBAmUSBC | 4% | 496 | 183 | 908 | S | 4% | 183 | 908 | UseCroUseC | s | sas | 123 | 1005 | saw | a4 | 108 | 5@
£OASUS |ZenfonedProlEIRL) | USBAwoUSBC | 2% | S22 | 179 1880 | SE% | 821 | 179 | 1843 | UsBCooUSBL | S | 8d5 | 188 | 472 | v | o5 | 1m | 16D
S AU [ZenFanes(ZEG20KL) USBAmUSBC | 47 | 500 | 186 | 930 | 48 | 500 | 186 | 930 | USBCwUsRC | S0% | 915 | 153 | 1447 | Gi% | 915 | 153 | 1447
6 AU |ZefoneSZ(ZSEIORL] | USBAwUSBC | 43% | SO0 | 181 | 957 | Si% | so0 | 181 | 957 | UsBCroUSBC | % | 916 | 150 | 4374 | S | 916 | 1: | 3@
7 AU |ZefoneAR(ZSTI) | USBAoUSBC | S0% | S5 | 171 | 1886 | 5% | %16 | 19 | 1548 | UsBCroUSBC | S4% | 946 | 173 | 885 | s5x | 95 | 170 | 1552
B AU |ZefoneArss(ZSSTIKL) | USBAtoUSBC | 43% | 921 | 185 | 1704 | 4% | 921 | 156 | 1529 | UsBCtoUsBC | 48% | 916 | 172 | 576 | so0% | 915 | 158 | 1537
S |apple  |iPhoned Use-tolightning | 66% | 508 | 093 | 472 | A | MA | WA | WA | UssCroligntong | g4% | 520 | 081 | a3 | WA | NA | WA | W
10 |dpple |iPhonedPlus Uss-Acolightning | 46% | 505 | 095 | 480 | NA | MA | WA | WA | usCroligntong | 4% | 25 | 142 | 1338 | nA | wA | WA | wp
11 [apple  [iPhonedR Use-Atalightning | 34% | 507 | 098 | a9 | A | wa | WA | WA | usCwolignting | 3% | 929 | 1ss [am3a [ wa [ wa | owa | wp
12 |Apple |iPhaneXs UseAtalishtning | 39% | 508 | 097 | 433 | WA | MA | WA | WA | UsCeolignnng | 3% | 922 | 133 [ 1228 | NA | mA | WA | W
13 |Apple  |iPhaneXsMex Ush-Atalishtning | 66% | 505 | 098 | 435 | NA | NA | NA | WA | UsCtolightnng | E3% | 925 | 148 | 1373 | NA | NA | WA | N
14 [Blackbery |key2 UsBAwoUSBC | 4% | 754 | 134 [1eE3 | amx | 774 | 136 1083 | usscousec | s | so2 | 239 | 2200 | s | 5@ | 23 | 1200
15 |Coclpad  |Changerst UsBAwoUSBC | 3% | 859 | 239 (2083 | 3ax | 782 | 262 [ 2089 | usecrousec | eew | 450 | 245 | 2200 | e | 5@ | 2w | 1340
16 |Google  |GooglePixelXL USBCroUSBC | S0% | 875 | 180 [ 1878 | s | 871 | 180 | 1888 | UssCroUseC | sew | s | 187 |16 | s | sos | 1w | am
17 |Google  |Google Pl USBCroUsBC | 34% | S04 | 276 | 1381 | 3ex | so4 | 263 | 1388 | UseCrouse | 7w | 500 | 285 | 2425 | % | so0 | 2w | 1288
18 |Google  |GooglePieel2 USBLroUSBC | 38 | 908 | 081 | 736 | 3% | 943 | 075 | &85 | UsmCwoUsBL | e | 906 | 091 | 824 | 5% | 805 | 0% | &0
19 |Google  |Pixel3 USBCroUsC | S | 408 | 125 | 511 | Sex | 904 | 110 | 994 | UBCwoUseC | 58w | 914 | 126 | 4182 | Ge% | 914 | 109 | 9%
20 | 10 USBAmUSBC | 3%% | 421 | 158 | B3 | 3% | 887 | 151 [ 1333 | UsBCroUseC | 38% | 503 | 262 | 4348 | 40% | 503 | 261 | 1313
2 | 10ew USBAUSBC | 33% | 878 | 143 [ 1308 | 34% | 888 | 114 [ 1042 | UseCousec | 38 | 503 | 147 | 738 | % | 5o | 145 | 18
2 | Ui UsBAwUSBC | 40% | 745 | 203 [ 1881 | aox | 7as | 203 [ 1481 | usscrousec | 35w | 922 | 181 | 1689 | % | ox | 1m | 1547
2 e Ui UsBAwUSBC | 46% | 749 | 204 [ 1887 | 4mx | 7is | 204 [ 1485 | usecrousec | sow | 95 | 183 | 1676 | 5% | o5 | 183 | 1676
2 e VLB UsBAmUSBC | 3% | 722 | 203 [ 1488 | 3m | 933 | 0&7 | 532 | UsCousee | 3w | o1 | 043 | 3m | 4% | soe | 0s | 5%
25 e Ui+ UBAmUSC | 4% | 726 | 204 1481 | Si% | 728 | 197 | am2 | UsCoUse. | Saw | 943 | 059 | 538 | o | 8¢ | 035 | ug
26 [HUAWE  |MateRs USBAmUSBC | 6% | 282 | 421 2071 | eex | 28¢ | 368 [ 1781 | UsBCwouseC | et¥ | 921 | 168 | 4547 | e1% | 913 | 150 [ 1379
27 |HUAWE | Mzte 20X UBAwUSBC | % | amt | a3 | 2084 | WA | WA | WA | A | usecousec | 3 [ 822 | 178 |64 | wa | wA | wa | we
28 [HuAWE  [Mze20 UsBArUSBC | 0% | 491 | 413 (2028 | WA | WA | WA | wa | usmcousec | esw | 920 | 155 | 1426 | WA | NA | Na | NA
29 [HUAWE  |Honer 10 UsBAwoUSEC | 64% | 922 | 17 [18B2 | ex | oi3 | 135 | 141 | uscousec | I | o: | 1ms |43 | mw | om | 1m |0
30 [HUAWE  |Novas UsBAwoUSBC | 5% | 894 | 126 [1028 | s | 8ot | 134 1729 | usscrouse | saw | onr | 126 | 2085 | 4o% | o | 14 |4
31 [HuawE  [noves UsBAmUSBC | 4% | 876 | 130 [ 1882 | 4 | 876 | 131 [ 1673 | ussCwouseC | 4w | o4 | 115 | 2080 | 4 | a1t | 10 | 4
3 [HuAWE  |Mste9Fro UsBAmUSBC | 36% | 489 | 460 [ 2041 | 3w | 289 | 457 | 2088 | usecousec | 3w | 95 | 130 | 2649 | 9% | 25 | 13 | 1688
33 [HUAWE  |Mzte10Pr USBAmUSBC | 41% | 248 | 430 (1831 | am | 248 | 426 [ 1943 | Usmcwousec | 43 | 915 | 178 | 4629 | 4% | 918 | 175 | 1603
34 [Huawe  [Mzted0 USBAmUSBC | 4%% | 451 | 447 [ 2046 | Sex | 259 | 43¢ [ 2084 | UsmCwoUseC | Sew | 915 | 185 | 1693 | oa% | 914 | 0% | 731
35 [HUAWE  |Mzte20Pro USBAmUSBC | 3%% | 909 | 307 (2781 | NA | WA | WA | WA | Uscousec | 0% | 914 | 169 | 1545 | WA | NA | NA | NA
36 |Huawe |p20 USBAmUSBC | 44% | 450 | 408 [ 1838 | sox | 450 | 401 [ 1805 | usecwousec | s | o4 | 114 | 208 | s | o5 | 148 | 134
37 |Huawe  |P20re UsBAwoUSBC | 44% | 450 | 408 [ 1838 | sox | 450 | 401 [ 1805 | usecrousec | sew | o4 | 114 |20 | s | o5 | 148 | 134
i e & UsBAmUSBC | 3% | 500 | 136 | 680 | WA | WA | WA | WA | usmcousme | amw | o3 |ooes | s | WA | A | wa | WA
9 e o UsBAmUsBC | 38 | 522 | 084 | 522 | WA | WA | WA | wa | usmcouse | 4w | o1z |oose | 51 | wa | ma | wa | WA
o e &7+ Thind) USBAmUSBC | 33% | 505 | 106 | 535 | NA | WA | WA | A | usmcwusc | 3w | sos | aos [ s | owa | oma | we | A
a s 20 USBAmUSBC | 34% | 528 | 037 | 609 | NA | WA | WA | WA | usmcousc | 3w | 912 | 0s9 | B31 | WA | NA | NA | NA
& e |8 USBAmUSBC | 46% | 523 | 241 [ 186 | 46% | 530 | 241 | 1548 | UsBCtoUsBC | 45% | 613 | 251 | 4554 | 44% | 613 | 245 | 1647
4 |Meim  |15th UsBAtwUSeC | % | Ba | 1 | 1443 | % | e | 1 | 1830 | USBCwoUSBC | 47 | 504 | 188 | 9g5 | 4% | 16 | 188 | 9
4 M |Pros UsBAwoUSBC | 47% | s08 | 153 | sos | 4o | 1195 | 14¢ | 1789 | usecrousec | stw | 94 | 094 | sse | s | o5 | 134 | 1685
45 |Microsaft  |Lumia 350 UsBAmUSBC | 40w | 535 | 267 (1428 | WA | WA | WA | WA | usmcousme | 4sw | osor | o279 [ 2400 | WA | e | wa | WA
Judgement Criteria

Power (Watt) is over 10W Power (Watt) between 7~10W Power (Watt) is lower than 7W
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Orignal Chager Lya Semicanductor DUT
Mobile phone BatteryPoweer 305°70% Battery Pawer 30%°70%
P e Off Pouer On Povier
TestCable z 3 Test able a By

- TR e oinece i Hlectricy | Vokage | Corrent | Power |Elecridty | Voltage | Current | Power Electridy | Vottage | Current | Power | Elecridty | Voltage | Corrent | Power

O 0 L U T 0 /.
4 |micosoft Lumz 3001 LB Typel Windows 10 Mobike UE-A foUSEL stk 53 18 i1 NA A Nk NA UEBCtoUsEd i 502 4 n A WA Nk NA
47 |Motorolz Mot G UsBTypel Androd £.0.0 USE-AtoUSEL % 538 1% 855 ] 537 5 | un USEC toLSEL 3% 500 Eh/ ENE] i 501 m 1358
48 |Motoriz Ioto G& Plis UsBTypeL Andmid .00 USE-AtoUSEL L] M 9 ri % 48 166 | 81 USECt0USEL L] 502 8 JENLI] S 50 13 in
48 |Motorz MotoZ UsBTypeL Andoid 7.0.0 USEAtUSEL uk 538 v (153 4% 53 il 630 USBCtoUsEL L5t} LRE] 13 raL 4 AL} 1% 1%
50 |Motono Mato ¥ UsBTypeL Android9.0.0 B4t USEL 5% 516 8 | BE S 546 PRI L] UsBCto e i 502 W Rs S 503 | 1046
B (hoki 5P UsETypel Androd3.0.0 USE-A foUSEL | o in Bl | 4w 1% 174 UsBLtoUSEL stk 503 FAUR S /] H 50 18 a1
5 |hokiz 61 USB TypeL Androd 9.0.0 USE-AtoUSEL 2% 656 18 B4 L] 5.9 120 15 USEC toLSEL ek LA0N 0 [14) h o 07 3
5 |hok 7 USBTypeL Andid5.0.0 USE-AtoUSELC 5% B85 05 15 £5% [ 110 138 USBCtoUSEL 7% 45 148 138 ] B% 100 5%
(koK TRl UsBTypeL Andoid .00 USEAtUSEL i 4 13 068 4% 58 14 857 USBCtoUsEL ] E3LY 192 115 3 85 prai]
5 |hoki B5irceo UsBTypeL Androidd B4t USEL 1 88 23 | 1668 i (3 168 [ 1667 UsBCto e ih i 18 | 113 4 it 1630
5 |hokiz 1 UsBTypel Android 3 USE-AtoUSEL sk 40 19 965 sk 500 14 LN} USEC toLSEL i 313 phid 114 i 516 5 ik}
L e Mzgic USB TypeL Andoid .10 USE-AtoUSEL B3% i 157 e B1% 47 14 in USEC toLSEL 1% 1216 106 nwn 5h 1216 s el
55 |OFFO FindX USBTypeL Andid5.0.0 USE-AtoUSELC 3% )8 im [HR 4% B8 47 | 4LE USBCtoUSEL % 503 116 58 12} 50 1% 856
5 (Razer Fhang UsBTypeL Andoid 7.0.0 USEL o USEL W 75 % 1848 % 1% PRI USBCtoUsEL Wk 11 14 114 W hrAL) 18 4
B0 |famang Galany B LB Typel Androd8.1.0 UE-A foUSEL stk Bl 15 | 0§ wH X 14 [ist UEBCtoUsEd sih e 5[ Wy h 516 3 | R
6l |Samsung Galany AB+ UsBTypel Androd £.0.0 USE-AtoUSEL % 45 10 50 ik BE 134 | ia USEC toLSEL uh 503 17 58 % 503 10 A
B |Sameung calaiy A2 [2015) UsBTypeL Andmid .00 USE-AtoUSEL 5} Ll 13 20 1% a0 17 e USECt0USEL 1% B0 117 590 L] 50 Py 150
6 |sameung Galay Si+ UsBTypeL Andoid 7.00 USEAtUSEL % 450 108 50 % BR 13 | 1200 USBCtoUsEL 3% 50 8 1418 ¥ 500 4 rhi)
B |Samang Galaiy 58 UsBTypeL Androd8.0.0 B4t USEL | oA i 5 % & iy e UsBCto e wh 503 17 5 bl ] 503 10 o
65 |Samsung Galay 58 UsETypel Andoid USE-A foUSEL 0] 53 82 % 51 ! 2 UsBLtoUSEL Wk 516 PEYI i W 51 1o | s
65 |Samsung Galany 55+ USB TypeL Android 5.0.0 USE-AtoUSEL uk 48 i im % 23] 13 |18 USEC toLSEL [} 504 117 59 1} 501 1% 18
67 |Sameung GaySi0 USBTypeL Andoid9.0.0 USE-AtoUSELC 52} M 1680 1445 i} a0 118 | 1084 USBCtoUSEL 5} 815 162 W8 12} 815 115 1080
B8 |Sameung Galay S0 UsBTypeL Androd2.0.0 USEAtUSEL % 587 18 jLw} wH BEE 16 | 430 USBCtoUsEL [} E3LY 161 un 4 85 16 an
B |famang Galany 502 LB Typel Androd2.0.0 UE-A foUSEL % B8 08 1] 5 B0 16 | ue UEBCtoUsEd bIL] EhE 083 55 H EAL 160 | s
0 |Samsung Galany Noted UsBTypel Androd 5.1.0 USE-AtoUSEL sk s 18 ek} 34 o 146 | 120 USEC toLSEL sk 500 8 1438 =h 501 1% JEN ]
T |shan Aquos 53 i UsBTypeL Andoid 7.0.1 USE-AtoUSEL B0% 515 176 906 0% 515 176 006 USECt0USEL % i3 178 LAE} Hh 543 1% 3
T |shan AUz 53 UsBTypeL Andoid5.0.0 USEAtUSEL itk 500 (k] 48 % 58 L0 |5l USBCtoUsEL bl EHEY 10 8% i 816 i 158
T3 |smatsn JznzoRt UsBTypeL Andnid5.00 USEAtUSEL itk 586 18 1648 % BET 1M | 1832 USBCtoUsEL s 31 M um s 519 A an
T |SONY peria X Compact UsETypel Androd3.0.0 USE-A foUSEL % M 1% 73 W% 50 L 14 UsBLtoUSEL i T8 | e h EA Lo | 1008
TS |SONY peria 2 Fremum USB TypeL Android 3 USE-AtoUSEL uk B8 13 nu ik (2] 141 | 1LE8 USEC toLSEL ) 510 14 hrs W 510 m in
76 |SONY pera izt UsBTypeL Andmid .00 USE-AtoUSEL 2% B8 13 10 % 132 157 | 1050 USECt0USEL L] 916 13 035 ] LA 105 g
T |SONY per il UsBTypeL Andoid .00 USEAtUSEL % 87 132 RS 4% 18 14 097 USBCtoUsEL 1h E3LY 138 8 1 85 i 1116
B |ay Nperia JZ2 Premium UsBTypeL Android9.0.0 B4t USEL 1w 88 i [ 103 % mw 2 [0 UsBCto e i3 a5 i3 03 5 LA i | A
T |SONY Npera 123 UsETypel Androd3.0.0 USE-A foUSEL % 503 1% (1] 3% 502 1% (1] UsBLtoUSEL i a5 17 | ¥ i EAL] L3 | 13
B0 |SONY ipera a2 USB TypeL Android 5.0.0 USE-AtoUSEL L] 50 18 L] s 50 18 B8 USEC toLSEL 5% 313 14 a0 ] o 0% B8
Bl |SONY pera 2 Ut USBTypeL Andoid .00 USE-AtoUSELC W 508 14 116 4% 5,08 14t 183 USBCtoUSEL 1k 815 13 1% uh 815 17 1162
B |SONY pera 2P UsBTypeL Andoid5.0.0 USEAtUSEL 3% 508 i (A" W% 50 14t 4 USBCtoUsEL i E3LY 161 un bl ] 85 15 i}
B |lam MiMIZ LB Typel Androd5.0.0 UE-A foUSEL b 6.56 1% (i % 630 g | 158 UEBCtoUsEd i i | 1t U WO 16 | 130 | &R
B |ifEm M3 UsBTypel Android 3 USE-AtoUSEL A% 655 3 1540 L BAS 141 1554 USEC toLSEL % 510 8 ek h 519 8 148
B | i a3 UsBTypeL Andnid3.0.0 USE-AtoUSEL L] 54 150 1560 % [25) 18 1638 USECt0USEL % EACN 08 B30 Hh LA 18 1667
B |Mam Mide UsBTypeL Andoid 7.00 USEAtUSEL itk %) &1 x5 % BB 088 13} USBCtoUsEL Hh EHEY 14 e 3 844 o 85
I E Mg UsBTypeL Androd8.0.0 B4t USEL 5% 58 1% BE7 1% 58 131 [8st UsBCto e L1} 605 iy [N 1 5 15 | 5%
B |lam Mi§ UsETypel Androd3.1.0 USE-A foUSEL i 63 28 [ 163 £ 607 13 (8% UsBLtoUSEL k] i | | u# ] EAL] 4 | BB
B |fEm MiAL USB TypeL Androd 9.0.0 USE-AtoUSEL 5% [R) 18 Lk L] 48 i) Bk USEC toLSEL % a5 137 s o LhL) 15 14
e MiBSE USBTypeL Android 9 USE-AtoUSELC % 654 m W4 8% 656 i |88 USBCtoUSEL 55 8 15% 135 L] 80 159 146
e 5 UsBTypeL Andoid5.0.0 USEAtUSEL itk 610 3 44 % 587 182 88 USBCtoUsEL 3% 603 158 5% b | 606 15 85
0 |Mam § UsBTypeL Androd8.0.0 B4t USEL itk 653 1% 88 ¥ BOE 5| uE UsBCto e % 40 | 17 | 1658 |6 | L5 | B
8 |fEm bate3 UsBTypel Androd 5.1.0 USE-AtoUSEL ) 682 3 1616 ] BB 149 | 1695 USEC toLSEL i L] 1% 1435 i L 18 1668
oI Kion M USB TypeL Andoid .10 USE-AtoUSEL L] 632 4 152 L 63 4 1536 USEC toLSEL 1% 618 4 L] wH 617 1% 3
5| [#0] USBTypeL Andoid .00 USE-AtoUSELC 5% 543 5 18 3% 545 131 | 1260 USBCtoUSEL 3% 617 19 ey} % 617 1% s

Judgement Criteria
Power (Watt) is over 10W Power (Watt) between 7~10W Power (Watt) is lower than 7W
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Qriginal Charger Lyra Semiconductor DUT
Tablet Battery Power 30%70% Battery Power 30%-70%
Poer 0n | Power Of Power On Paer Off

w | v Dooctane Diteae os TestCable  [Beotiy] Votage | Corent | Pover |Beciicly] Votage | Crent | Pover | TestCatle | iy | Votage | Corent | Power | ety | Volage | Curent | Pover
W 0 A W MWW W W] W m ) m MR m
1 |Apple iPad Pro 3rd Gen Wi-Fi 120" MTELZTAJN  USB Type 051214 USBCtoUSBE | 5% | B78 | 190 |36 | NA | WA | NA | WA | USBCtoUSBL S| 120 | 14 PIET | NA | NA | NA [ NA
1 |Google Fixel ¢ USB Type-C Android 8.10 USB-AtoUSB-C | 5% | 482 | 271 1333 | % | 482 | 71 | 3333 | USBLroUSBC Mo S0 | 270 (1360 | 0% | 415 | 1R | 1665
3 |HUAWEl M5 108" USB Type-C Android 800 USB-AtoUSBC | 6% | 914 | 191 | D746 | 4% | 94 | 195 | 78 | USBCtoUSBC B | 98 | 18 |74 | 6% | 2 | 18 |13
4 |SamSung Tah 84 SNHTB33C 105" USB Type-C Android 8.10 USB-AtoUSB-C | 3% | 535 | 180 | 983 | Bk | 535 | 180 | 983 | USBLroUSBL Weo| 8 [ 14 | BM | 3% | W0 | 1% | 13
5 [Kizomi MiPad 2 USB Type-C Andraid51 USB-AtoUSBC | 4% | 475 | 211 100 | 4Tk | 4T | 211 | 1000 | USBCtoUSBC T | 015 0% [ 18| 8w | 15| 0% | 1R

Judgement Criteria
Power (Watt) is over 10W Power (Watt) between 7~10W Power (Watt) is lower than 7W
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IV. TEST ENVIRONMENT

For this test proposal, Allion recommends the following test equipment and environment.

Mobile Phone (95)

No. Vendor Phone Name 1/0 interface oS
1 |ASUS ZenFone 3 USB Type-C Android 8.0.0
2 |ASUS ZenFone 3 Deluxe USB Type-C Android 7.0.0
3 |ASUS ZenFone 4 (ZE554KL) USB Type-C Android 8.0.0
4 |ASUS ZenFone 4 Pro (ZS551KL) USB Type-C Android 8.0.0
5 |ASUS ZenFone 5 (ZE620KL) USB Type-C Android 9.0.0
6 |ASUS ZenFone 5Z (ZS620KL) USB Type-C Android 8.0.0
7 |ASUS ZenFone AR (ZS571KL) USB Type-C Android 7.0.0
8 |ASUS ZenFone Ares(ZS572KL) USB Type-C Android 7.0.0
9 |Apple iPhone 8 Lightning i0S12.1.4
10 |Apple iPhone 8 Plus Lightning i0S12.1.4
11 |Apple iPhone XR Lightning i0S 12.1.2
12 |Apple iPhone Xs Lightning i0S12.1
13 |Apple iPhone Xs Max Lightning i0S12.2
14 |Blackberry Key2 USB Type-C Android 8.1.0
15 |Coolpad Changer S1 USB Type-C Android 6.0.1
16 |Google Google Pixel XL USB Type-C Android 9.0.0
17 |Google Google Pixel USB Type-C Android 9.0.0
18 |Google Google Pixel 2 USB Type-C Android 9
19 |Google Pixel 3 USB Type-C Android 9.0.0
20 |HTC 10 USB Type-C Android 8.0.0
21 [|HTC 10 evo USB Type-C Android 7.0.0
22 |HTC Uil USB Type-C Android 8.0.0
23 |HTC Ull+ USB Type-C Android 8.0.0
24 [HTC U11 EYEs USB Type-C Android 7.1.2
25 [HTC ul2+ USB Type-C Android 8.0.0
26 |HUAWEI Mate RS USB Type-C Android 9
27 |HUAWEI Mate 20 X USB Type-C Android 9
28 |HUAWEI Mate 20 USB Type-C Android 9
29 |HUAWEI Honor 10 USB Type-C Android 8.1.0
30 |HUAWEI Nova 4 USB Type-C Android 9
31 |HUAWEI nova3 USB Type-C Android 8.1.0
32 |HUAWEI Mate 9 Pro USB Type-C Android 8.0.0
33 |HUAWEI Mate 10 Pro USB Type-C Android 8.0.0
34 |HUAWEI Mate 10 USB Type-C Android 9.0.0
35 |HUAWEI Mate 20 Pro USB Type-C Android 9.0.0
36 |HUAWEI P20 USB Type-C Android 9.0.0
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No. Vendor Phone Name 1/0 interface oS

37 |HUAWEI P20 Pro USB Type-C Android 9.0.0
38 |LG G5 USB Type-C Android 8.0.0
39 |LG G6 USB Type-C Android 8.0.0
40 (LG G7+ ThinQ USB Type-C Android 8.0.0
41 |LG V20 USB Type-C Android 8.0.0
42 |Meitu T9 USB Type-C Android 8.1.0
43 |Meizu 16th USB Type-C Android 8.1.0
44 |Meizu Pro5 USB Type-C Android 7.0.0
45 |Microsoft Lumia 950 USB Type-C Windows 10 Mobile
46 |Microsoft Lumia 950 XL USB Type-C Windows 10 Mobile
47 |Motorola Moto G6 USB Type-C Android 8.0.0
48 |Motorola Moto G6 Plus USB Type-C Android 8.0.0
49 |Motorola Moto Z USB Type-C Android 7.1.1
50 |Motorola Moto X4 USB Type-C Android 9.0.0
51 [Nokia 5.1 Plus USB Type-C Android 9.0.0
52 [Nokia 6.1 USB Type-C Android 9.0.0
53 [Nokia 7 USB Type-C Android 8.1.0
54 |Nokia 7 Plus USB Type-C Android 9.0.0
55 [Nokia 8 Sirocco USB Type-C Android 9
56 [Nokia X6 USB Type-C Android 9
57 |Nubia Red Magic USB Type-C Android 8.1.0
58 |OPPO Find X USB Type-C Android 8.1.0
59 |Razer Phone USB Type-C Android 7.1.1
60 |Samsung Galaxy A8s USB Type-C Android 8.1.0
61 |Samsung Galaxy A8+ USB Type-C Android 8.0.0
62 [Samsung Galaxy A9 (2018) USB Type-C Android 8.0.0
63 |Samsung Galaxy S8+ USB Type-C Android 7.0.0
64 [Samsung Galaxy S8 USB Type-C Android 8.0.0
65 [Samsung Galaxy S9 USB Type-C Android 9
66 |Samsung Galaxy S9+ USB Type-C Android 8.0.0
67 |Samsung Galaxy S10 USB Type-C Android 9.0.0
68 [Samsung Galaxy S10+ USB Type-C Android 9.0.0
69 |Samsung Galaxy S10e USB Type-C Android 9.0.0
70 |Samsung Galaxy Note 9 USB Type-C Android 8.1.0
71 |[Sharp Aquos S3 mini USB Type-C Android 7.1.1
72 |[Sharp Aquos S3 USB Type-C Android 8.0.0
73 |Smartisan Jianguo R1 USB Type-C Android 8.1.0
74 |SONY Xperia X Compact USB Type-C Android 8.0.0
75 |SONY Xperia XZ Premium USB Type-C Android 9
76 |SONY Xperia XZ1 USB Type-C Android 8.0.0
77 |SONY Xperia XZ2 USB Type-C Android 9.0.0
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No. Vendor Phone Name 1/0 interface oS
78 |Sony Xperia XZ2 Premium USB Type-C Android 9.0.0
79 |SONY Xperia XZ3 USB Type-C Android 9.0.0
80 |SONY Xperia XA2 USB Type-C Android 8.0.0
81 |SONY Xperia XA2 Ultra USB Type-C Android 8.0.0
82 |SONY Xperia XA2 Plus USB Type-C Android 8.0.0
83 [Xiaomi Mi MIX 2 USB Type-C Android 8.0.0
84 |Xiaomi Mi MIX 3 USB Type-C Android 9
85 [Xiaomi Mi Max 3 USB Type-C Android 8.1.0
86 |Xiaomi Mi 4c USB Type-C Android 7.0.0
87 |Xiaomi Mi 5s Plus USB Type-C Android 8.0.0
88 |Xiaomi Mi 8 USB Type-C Android 8.1.0
89 |Xiaomi Mi A2 USB Type-C Android 9.0.0
90 |Xiaomi Mi 8 SE USB Type-C Android 9
91 |Xiaomi 5 USB Type-C Android 8.0.0
92 |Xiaomi 6 USB Type-C Android 8.0.0
93 |Xiaomi Note 3 USB Type-C Android 8.1.0
94 |ZTE Axon M USB Type-C Android 8.1.0
95 |ZUK Z2 Pro USB Type-C Android 8.0.0
Tablet (5)
No. Vendor Phone Name 1/0 interface oS
1 |Apple j:la:;;ro 3rd Gen Wi-Fi 12.9" MTEL2TA/A USB Type-C i0S12.1.4
2 |Google Pixel C USB Type-C Android 8.1.0
3 |HUAWEI M5 10.8" USB Type-C Android 8.0.0
4 |SamSung Tab S4 SM-T835C 10.5" USB Type-C Android 8.1.0
5 [Xiaomi Mi Pad 2 USB Type-C Android 5.1
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Test Fixture

No. Name Photo
1 Allion Lab
Type-C Power Measurement AU-16002
) Chargerlab
Power-Z KM001C

Note: The proposed test equipment listed above is subject to change based on availability. For detailed equipment
lists or customized requirements, please contact us at service@allion.com.
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V. ENGINEERING SERVICE

A. Product Validation

Allion offers comprehensive product validation, marketing support, and related services to leading technology

companies around the world.

Personal

- Laptops Product Validation

* Desktops

* Smartphones

+ Tablets

+ Cameras

* Peripherals, etc.

In-Vehicle
infotainment System
Mobile Devices etc.

( Ecosystem
Interoperability

Office b ([l Home
" Servers Home Theater System
SSDs Camcorder

Wireless AP v
Routers Gaming Devices

Printers, etc. DW? Player
Projector

G Product Integration

G User Experience

B. 10T Ecosystem Validation

Allion can evaluate, validate, and certify all types of smart home and connected car (IVI) devices. Our comprehensive

services will help you develop better products and launch them faster than the competition.

Smart Home Connected Car

Digital
Entertainment

ersonal :

Health and Fitenss .
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C. Ecosystem Interoperability Testing

Interoperability testing verifies product compatibility within digital ecosystems using customized test plans and

cases that mimic real-world product interactions.

Interoperability Testing (10T) L

B Scenario-based 10T covers the full
test matrix scope (HW & SW) for
every validation configuration

B Customized test plans and cases
for a variety of product categories
to mimic real-world interactions.

B 20,000+ test tools, terminal
equipment & CE devices
for 10T campaign organization,
performance & analysis.

D. Cable & Connector Testing

Allion provides complete Cable & Connector validation services, including specification conformance, quality

assurance, and advanced testing for USB, SATA, HDMI, Display Port, MHL, and other wiring standards.

B Validation Criteria
Electrical Test ' \/\

Environmental Test

Scenario Test
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®
E. RF Validation & Signal Integrity

RF signal integrity is a critical issue in wireless communication. As a technology pioneer, Allion offers cutting-edge

validation methods & environments to test and resolve wireless issues.

Signal Integrity

B High speed/frequency signal integrity
B External peripheral/embedded module validation

RF Validation

Antenna and RF performance validation

Testing facility design for telecom terminal equipment
Vertical cell small chamber design and implementation
EMI/EMS and RF performance test

Platform noise measurement and analysis

RF regulatory test

A Z
o e Z

F.  Customized Reliability Testing Service

N

In the real world, IT products are exposed to extreme environmental conditions, which is why reliability testing is

such an important dimension of product testing.

B Harsh Environment Testing B Humidity Testing

— Salt Spray Test —  Humidity Test

— Mixed Flowing Gas Test — Damp Heat Test

— Altitude Test B Accelerated Life Testing

— Dust Proof Test — Steam/Thermal Ageing Test
B Thermal Testing B Vibration and Shock Testing

— Thermal Shock Test _ Shock Test

— Cold Test — Vibration Test

— Dry Heat Test

— Drop Test
— Temperature Life Test — Packaging Clamp Truck Test

— Temperature Disturbance Test — Falling Dart for Panel Test

— Temperature Cycling
— Logo/Label Adhesion Test

12
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G. Software Validation Solutions

Allion offers comprehensive software validation solutions spanning the entire Software Development Life Cycle

(SDLC) to optimize your products and methods.

Software Validation User-Oriented Verification & Validation
*  Functional Test 2nd Level: 3rd Level :
*  Compatibility Test Story based Ad-hoc Test ;gEmluram

* Performance & Stability Test ;31 L!Uﬁ:l_ T
*  Security Test unctionality

*  Usability Test
* Localization Test

Test Case Development Software Debugging Tools & Techniques
Functional Analysis *  Web based Applications @& &2 0
Use Cases/Visual =+ Decision Table y
Flow - StateTransition *  Mobile Applications iig ﬂ
Equivalence *  All-Pairs [Pairwise) . . —
Partitioning Testing Networking F‘J 1 p
Boundlanf\falue . Erc—sls—FunctlonaI +  Test Automation & python ]:T:’d
Analysis Testing

H. User Experience Optimization

Understanding the complexity of product development & your UX commitment, Allion provides comprehensive UX

test solutions to fit your product life cycle.

Product Requirement ' Design C C Product
Development Stage ' Stage

Implement Stage Launch

EVT DVT PVT
Heuristic B & i ‘N = ]
Evaluation : ) - : ' !
(Expert Review) ' = Design Review ! »Mechanical | = UI ' = Stability ' |
i = FRD Review ' = Flow | aPerformance |

i |

User : Quantitative Testing 1
Evaluation ] (Marketing Promation Purpose) 1
© @ﬂ\ i Qualitative Testing '
M : : (RD Issue Salving Purpose) !
(] ﬂ—h

Competitive ) ' '
Analysis CA Test for i i CATestfor |
Information Collection : : COI'I"IPEtl‘!Iur .

l ] H i Analysis 1
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l. Logo Certification & Compliance

Allion is an authorized 1st Tier lab partner of leading technical standard organizations.

Debugging Consultant Schedule

" Standard Compliance Issue Identification 1 Flexible Schedule
1 Spec Conformance Root Cause Analysis © Quick Turn Around
" Logo Usage Right Solution Support Time

I@I We maintain close relationships with various standards alliances!

Bus Interface Wireless & Application 0S, Content & Energy

& THUNSE’RBDLT m
HomI YMeL D
s> BB s
g N e

QOFi) ©Bluetooth’ wied witi

s

FeliCa 7 Transferlet (@D Wi

android ) ((mDCR))

m MirrorLink ¢« Continua Q“Ha_..,

lJPn_b’ % d|na- m*mm IEC 62684

VI. MARKETING ADVANTAGES

Third-party Product Endorsement by Allion can improve your product branding and our signature Competitive

Analysis can reveal hidden strengths and weaknesses in your product design and positioning from an informed yet

objective perspective. Trade Show can bring more exposure to your brand.

3 party @ Trustm{orthy Test Cert|f|c:51te
Endorsement @ Compliant Logo Usage Rights
@ Sophisticated & Reliable Test Report

@ customizable Comparison Matrix
':[’:‘F_’ft'_t_"_"e @ strength & Weakness Analysis
nalysts @ Product Differentiation & Improvement Suggestions

@& Extra Media Exposure
@& Strengthen your brand
@ Effective Networking and Advertising
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VIl. CONTACT INFORMATION

For any inquiry and support, please contact our global sales representatives:

Taipei Nantou
TEL: +886-2-2655-7877 TEL: +886-49-233-7277
+886-2-7722-8800 FAX: +886-49-223-7989
FAX: +886-2-2655-7879 Email:service@allion.com

Email: service@allion.com

TEL: +81-3-5488-7368
FAX: +81-3-5488-7369

Email: service@allion.co.jp

Shanghai Shenzhen
TEL: +86-21-6217-1995 TEL: +86-755-8663-6380
FAX: +86-21-6217-1829 FAX: +86-755-8663-6330
Email: cn_service@allion.com Email: cn_service@allion.com

TEL: +82-31-409-9333
FAX: +82-2-409-9303

Email: kr_service@allion.com

North America
TEL: + 1-503-906-8150
FAX: +1-503-352-0905

Email: us_service@allion.com
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