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Wireless Power Receivers Market
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2017: 400 million wireless power products

» 325 million mobile phones
» 75 million wireless phone chargers
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» Q: How familiar are you with the concept of wireless charging?

mVery familiar; | currently use this technology

Somewhat familiar

Very familiar, | have used this technology in the past

A little familiar

Very familiar but | have never used this technology

M| have never heard of this technology

South Korea 10% 28% 18% 14%
u.s. 18% 17% 20% 19% -
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

High familiarity

- 96% of consumers in South Korea and 90% in the U.S. are familiar with the
concept of wireless charging, while in Europe 20% have never heard of it.
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* Q- Please indicate how strongly you agree or disagree with the following statements.

| would use a wireless charger if it were built into my device 76%

Being able to charge my phone without having a wired charger would make life more

0,
convenient 74%

Having access to a wireless charging accessory would enable me to constantly keep

o,
use my device throughout the day without worrying about the battery life 69%

If | were able to recharge my phone wirelessly | would not worry about my battery 69%
running out °
Wireless charging accessories will help me stay connected indefinitely 63%

Having a wireless charging feature would motivate me to purchase a specific brand of

o,
smartphone or other consumer electronic product 50%

| worry about the potential safety issues related to wireless charging 40%

| would be motivated to purchase or rent a specific automobile because of its wireless

0,
charging capabilities 35%
| am content with using a wall charger and do not want to buy another type B5%
Wireless charging would not motivate me to purchase a smartphone 35%

| would not use wireless recharging technology because | don't think it would work

o,
efficiently 19%

High demand for wireless charging in smart phones

- 76% report they would use wireless chargers if they were built in to their
device, though concerns about security and will have to be addressed.
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* Q- Thinking about the different ways you have used your wireless charging accessories,
how satisfied have you been with each of the following?

South Korea = Europe mUS.

88%
Safety 93%
92%

93%

87%
90%
90%

89%

Ease of use

57%
Price 85%
89%

75%

Charging speed 81%

86%

High demand for wireless charging in smart phones

- Most consumers are more satisfied with , ease of use, reliability.
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 Current version of the Qi specification

v

v
v
v

The current version of the Qi specification has version number 1.2.3.

X
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The Qi specification that is available for public download has version 1.2.2.
Version 1.2.3 is available only to members of the Wireless Power Consortium.

It will be made available for public download later in 2017.

 History of the Qi specification

v

Version 1.0

= Qi transmitter delivers 5 Watt power into a Qi phone.

= High flexibility in design of Qi receivers

» Limited flexibility in the design of Qi transmitters

Version 1.1

» Increased design freedom for transmitters.

» ncreased sensitivity of "Foreign Object Detection”.

= The possibility to power a Qi transmitter with a USB charger.
Version 1.2

= Fast charging.

» The possibility for Tx/Rx up to 15 Watt power.

= An improved thermal test for transmitters

= |mproved timing requirements

» Changed limits for Foreign Object Detection improve the sensitivity.
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* Process of Certification

@ Compliance Test I e Interoperability Test l @ Qi Logo License I

Authorized Test Lab

(ATL) Interoperability Testing Logo License Agent
)) Center (10C) )) (LLA)
* BPP(5W) test

* EPP(15W) test
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Connector for
measurement coils

TPR
#MP1A

] —

TPR  TPR
#MPIB #MPIC  #MP3

TIES
HEN

q

FO#1

Foreign Objects

FO#2 FO®3  FO#4

@

Test Points for oscilloscope
The oscilloscope must be set to high input impedance (1 MOhm)

&&=

e

Power On
Button

Connector for
External Load

Trigger signal for oscilloscope
The oscilloscope must be set to high input
impedance (1 MOhm)

Reference Measurement

Connector Color

Coil
TPR#1A (& TPR#3, TPR#4) * O~

TPR#1B* Yellow
TPR#1C* White

TPR#1D~ O ¢
TPR#1E* ©oreree
TPR#5 (& TPR#6) *+ ©)rure
TPR#THERMAL-* [ o LIE8
TPR#MP1A (8 W) o B4
TPR#MP1B (15 W) ©ocren
TPR#MP1C (12 W) Qs

TPR#MP3 (15 W)+ O

TPR#MPIB
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CATS Il - MDT(Mobile Device Tester)

CATS ” TeSt UI'IIt B Power On

Button

Connector for

measurement coils The oscilloscope must be set to high input impedance (1 MOhm)

Test Points for oscilloscope '

o s
& e SR ¢

G@@GQOO@Q sies

F PP
" sessnesene

MP100 Qi MDT =
Trigger signal for oscilloscope
The oscilloscope must be set to high input
impedance (1 MOhm)
Reference Measurement Coil Connector color
TPT#2 * o Green
Coil TPT#EMP1 @ Gray

TPT#MPI
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CATS Il - BST CATS Il - MDT

TPR coil(5W) TPR coil(15W) TPT coil(15W)
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IDT Wireless Power

Qi Registration ID 2022

Version 123
P9242-R

Currently licensed Yes
Power Class 0 Transmitter Power Profile Extended Power Profile {15

Watt)

Transmitter design MP-A2

Subsystem intended for integration into No

other products

Compliant with Automotive Guidelines No

Automotive charger No

Evaluation Module Yes
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1. Modulation

- [MP.TX.COM.MOD.TC1] Frequency Modulation

X
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The difference of the average cycle lengths: - 63.25 ns < T1 -T2 < -30.25 ns

Frequency Limits

15 _op [ns]: 9166
o_op [ns]: 45
14 mod [ns]: 63848

o_mod [ns]: 42
FSK Depth [ns]: -31.8

FSK Polarty: 0
Period statistics
Operational
Modulation

FSK Limits
Min: -63.25ns Max: -30.25ns
-31.8 ns is within limits

Variation Limits

45«<=80

42<=80
Min Max Avg
-1 2 0.0

-2 0 -1.0




Al'lx—-I g %A I cI’=-lI E'CI £ WPTC s

BRI 2

2. Selection & Ping Phase
- [Test #5a] Digital Ping: Signal Strength

Parameter

Minimum

Target

Maximum

Result

30V

6.0V

2.0V

6.942 V

135.0 KHz

140 KHz

145.0 KHz

143.8 KHz

el Pretu M 400ms

o

foom Factor: 200 % foom Position; 507ms

:ﬁir[:ﬂ 5.00

&P Frequency
Frequency
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3. Identification & Configuration Phase
- [Test #9] Packet Timing

Minimum Parameter Maximum Result

77.0 ms t 111.0 ms 81.864 ms

packettiming

r 400ms
hd

faoom Factor: 200X Zoom Position: —707ms

| & ooy

|ﬂ Frequency



AEHESAE 3 UASAE

SWPTC s

S mumeEaoia e

T e =0

4. Negotiation Phase
- [MP.TX.SYSCTRL.NEG.RMPOW.TC2] Remove Power

Parameter Maximum Result

28.0 ms 42942 ms

Z(:cerminate

r 400ms
v

5.00Y | ‘: 10.0ms
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5. Power Transfer Phase
- [Test #16] Packet Sequence

Minimum Parameter Maximum Result

201.0 ms t 239.0 ms 208.9 ms

powerpacket

r 400ms
v

S E— E— ]

Zoom Position: —566ms

&) -y | (7 40.0ms
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6. Guaranteed Power
- [MP.TX.PERF.POWGUARANT.15W.TC1] Guaranteed power

MPTX.PERF.POWGUARANT.15W.TC1 passes
if the TPR eventually sends a sequence of at least ten Control Error Packets
that contain a Control Error Value of -1, 0, or 1 after stepping to the final load resistance.

15:15:22 Received Power (8x31), Mode @: 16523 mi
15:15:22 E§EJ$¥ELEEE-_;ﬁf§g§ - b886 s:4.8 - 3.8 po:1/8@ pm:-1/-3
15:15:23’Sent Control Error: 8
15:15:23 Sent Control Error: @
15:15:23 Sent Contrel Error: @
15:15:23 Sent Control Error: @
15:15:23 Sent Control Error: @
15:15:24 Sent Contrel Error: @
15:15:24 Sent Control Error: @
15:15:24 Sent_Control Error: @
15:15:24 Received Power (8x31), Mode @: 16528 mi
15:15:24 FSK Word:ACK  f:6917 - 6886 s:4.1 - 3.8 po:1/-1 pm:-1/-2
15:15:24 Sent Control Error: @
15:15:25 Sent Control Error: @
15:15:25 Sent Control Error: @

@

15:15:25 Sent Control Error:
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7. Foreign Object Detection
- [Test #25(a)] Heating Prevention

Test #25(a) pass if the temperature of representative Foreign Object #1 remains
below 60°C throughout the test.

[C] — FO Temperature : 57.0

S k& ES B LG Y 3

B K E 8 &8 35

00:00 05:00 10:00
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8. Maximum Voltage
- [ptx-pow-ovp-epp]

Test ptx-pow-ovp-epp passes

O
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if the rectified voltage does not exceed 20 V in the final step of the test procedure.

21

19

18

17

16

15

14

13

12

11

10

= o m = o W

4|

00:00

— Vr:20012 — Ir:0.028

Fail

[Al

01:00

01:30

1.30

1.20

1.10

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

-0.10
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CATS Reference Tester Rx Report CATS Reference Tester Rx Report
Test Name: B57_|DT=1_ " Test Name: B5T_IDT#1 L
. #13b Packet Content
Information #1ic Packet Content
Test Name BSTICT#1_Tes2017107  Spec. Version Version 123 #14 Packet Content
% Operator John Kim Power Profile Evtznded (EPF) IDCONFIG.ACK.TCT ACK negotiation request
Production Name Test started 10-11 08:5 Negotiation Phase
f— Production Date  2017-10-77 Test finished 2017-10-17 272 NEG.RESPCOR.TC1 Correct response
28 SHIALMT  fransmitter Design IVF A2 NEG.RESPCOR.TC2 Correct response
Note NEG.RESPTIMETC Packet Response Timing
NEG.RMPOW.TC2 Remove Power
NEG.RMPOW.TC3 Remove Power
- NEG.END.TC1 End Negotiation
Bummary NEG.WPID.TC1 ‘Wireless Power ID
NEG.WPID.TC2 ‘Wireless Power ID
NEG.WPID.TC3 ‘Wireless Power ID
\ NEG.WPID.TC4 ‘Wireless Power ID
_ ) \ NEG.WPID.TCS ‘Wireless Power ID
Power Transfer Phase
PASSED (92%) FAILED (3%) NOT RUN (5%) #16 Packet Sequence
#1ba Packet Sequence
Modulation #16b Packet Sequence
# Load Modulation Passed #17a Packet Timing
COM.MOD.TC1 Frequency Modulation Passed #17b Packet Timing
COM.MOD.TC2 Frequency Modulation Passed #18 Packet Timing
Selection & Ping Phase #20a Power Control
#2 Selection Phase #20b Power Contral
#3a Digital Ping: Power Signal Characteristics #21 Power Control
#3b Digital Ping: Power Signal Characteristics POW.XFER.LDSTP.TC Power Contral
#3c Digital Ping: Power Signal Characteristics iS;V.XFER.LDSTP.TCZ 'I?:::i;:t‘i);r:ml
#3d Digital Ping: Power Signal Characteristics L
#4 Digital Ping: No response POWXFER.RENEG.TC1 Renegotiation
#5 Digital Ping: Signal Strength Guaranteed Power
#5a Digital Ping: Signal Strength :;:; gﬁ:::::ﬁ m:
#6 Digital Ping: Termination 293¢ Guaranteed Power
#6a Digital Ping: Termination 2234 Guaranteed Power
#7a Digital Ping: Termination #7236 Guaranteed Power
#Tb Digital Ping: Termination Failed #73F Guaranteed Power
#7c Digital Ping: Termination Passed POWGUARANT 8W.TCT Guaranteed Power
Id & Configuration Phase POWGUARANT.15W.TC1 Guaranteed Power
#8a Packet Sequence Passed POWGUARANT.12W.TCT Guaranteed Power
#8b Packet Sequence POWGUARANT.15W.TC2 Guaranteed Power
#8c Packet Sequence Thermal Performance
#8d Packet Sequence #24 Thermal Performance Not Run
#9 Packet Timing Foreign Object Detection
#11 Communication Error
#13 Packet Content
#13a Packet Content
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