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Wireless Power Standards

q’ WIRELESS POWER pm rezerice

CONSORTIUM Alliance for Wireless Power

WPC PMA A4WP

Frf Qi V11l PMA Rezence

Bl3ZA (] 2008 2012 2012

SN ARV ARV AR

BRYSTES 100~205kHz 201~304kHz 6.78MHz

BRAI ASK/FSK ASK Bluetooth 2.4GHz

maaIl 2a 2ma YN =)

FEERERE <5mm <5mm <50mm

FREIREHE 1 1 n

RFE (%) 60~80% 60~80% 40~70%

FEMR ConvenientPower, Samsung, Duracell Powermat, Google, Qualcomm, INTEL, DELL,
LG, Nokia, Panasonic, Philip, AT&T, Starbucks Broadcom, Samsung,
T1, RICHTEKSZ&RH, RICHTEKIYZ5#7RH%

4

RICHTEK



CONFIDENTIAL

62 Qi-Enabled Phones: Where is yours?

Qi INTEGRATED, Qi READY:

NOKIA

Qi INTEGRATED, Qi READY:

PHILIPS

“ss T
‘TQEHDY I‘\AA'/ M ‘t"ll('l 1

LumB 520 Lumia 822 Lumia 820 Lumia 810 Lumia 720 Lumia 1020 Lumia 928 Lumia 928 Lumia 1520 Basic Baar

Truncarbok Incrsdible 2

Galaxy Nots It

DrodCharge  Galay S il Galayss  GalaxyNaots 1l

CASIO

the unespected extre

SHARP Panasonic *:BlackBerry 0 KYOCERA

-
v
-
\__Jli

MUOSJHD\' QPR SHMD  SHOSD
SHO

S

AQUOS SHO7D

AQUOS ZETA
SHOFD

AQUOS ZETA
SH-OE

G'20re
Commando
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Qi-Enabled Lifestyle

@
RAPID q’ PENETRATION IN THE CONSUMER ECOSYSTEM

E N
<> %

ot
v <em

Qi receivers integrated Accessories Qi chargers Embedded Qi chargers
in mobile devices and Qi docking stations in furniture and cars

RICHTEK




BEI
s
Dh# !
e Ul

THRHURs [Ty | RS
o

-------

——
.

He
THE B ;Eﬁ” ST T
A
B S
WA 2
L BT
HEREY G

RICHTEK



s RSP E S NEAYN b

Dy fa i)
RN ZL MCU
N FH EE
TAEREEC
MEHE .
B RE
A BC B

RICHTEK




NNNNNNNNNNNN

ThER 40 B R Bt —— 1 D B

VRECT VOUT
 AC1  —m —=
g L. T REZE | T []RL
—m =
AC2

9
RICHTEK



CONFIDENTIAL

H] Gt Y [E20 R s
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CLMP1 CLMP2 VDD1 VDD2 RECT ADD
? T o] Q Q o
oTP
E E JJ.‘Wf 1': f’ '-Ilﬂrl o8 oADEN
= = I il
vk g cmme
IR S i
AC1o ) &
AC20 Bl it 1¥1 ROLT
PGNDo—ﬂ
BOOT1 o _ wén%w
BOOT2o-
COM 8=, 3 Vour VRer —oGND
FSK o ADC lour
E' WM s 10-bit Viect 0TS
= 40kHz Virs
M 1
} RS | Register 12C oSCL
E Bank [*7| Slave o SDA
= ROM / OTP MCU :
32KB 32-bit
.| Sram
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fboat toacer) B o MODEO
285 ©oMODE1
MTP  lesl
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MCU HJ/+#fiE = 8 ic &
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« £5Rk 7.5W &I EIEE

« &5 WPC LP v1.1 70 PMA #1585
« EREIXI6HHEILEEE e

« IS es B EES

« £ ARM® 32-bit Cortex-MO
 I2C

« ASK/FSK &1,

- [K#HFE @ 7.5W

« SW BT RFRERIX80%

- BRI

« ZEGN IR

o XEHUEGN, EfIIDEE

« OCP/OVP/OTP

« WL-CSP 1 QFN 3%
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BOM

Reference Value Description Package | Manufacture | ° : ;»’?}qr?'

Ul RT1650A Wireless Power Receiver WLCSP Richtek

C1 68 NFx2 + 47 nF Capacitor, 50V, X7R, 10% 0603

Cc2 1800 pF + 100 pF Capacitor, 50V, X7R, 10% 0603

C3 10 uF Capacitor, 25V, X5R, 10% 0805

C4 1uF +0.1uF Capacitor, 50V, X5R, 10% 0603 EVM: 20 mm x 30 mm
C5, C6, C7* 1uF Capacitor, 50V, X5R, 10% 0603

Cboot1, Cboot2 10 nF Capacitor, 50V, X7R, 10% 0603

Ccomm1, Ccomm2 22 nF Capacitor, 50V, X7R, 10% 0603

Cclamp1, Cclamp2 0.47 uF Capacitor, 50V, X7R, 10% 0603

Coll 10-13 uH Receiver coil WE, GT, TDK

Q1* P-MOSFET MOSFET Dual P-channel

R1* 33 kohm Resistor 0603

R4* 1.5 kohm Resistor 0603

NTC* NCPISWFLO4FOSR | 100 kohm, +1%, p=4250K 0603

D1* LTST-C190GKT LED 0603

* Note: these components are optional 17
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Ry IERE

RT1650x XX XXX
Tout MAX 1.5A 1A 1A
Pout, max 7.5W 5W 5W
Rex MCU Yes No Yes
ke HHZR LDO LDO Buck
B ansemm  amasasm o gamm
FERERMER (5W) 96% 94% 90%
ARFIER (5W) 80% 712% 65%
55 WPC #I5E8Y ASK / FSK 1&Eifl Yes No No
=M iAol Yes No No
XHEENLAL Yes No No
RITHF Yes No No

RICHTEK
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Mode MODEOQO MODE1 Wireless Power Adapter Power OTG
Default 0 ON ON"’ OFF
Wireless 1 ON OFF OFF
Adapter 0 OFF ON Allowed
Disable 1 OFF OFF OFF

(*)Note: If both adapter power and wireless power are present, adapter power is given higher priority.

M

To R

EfcEHE R

| RICHTEK
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IEfCER{IL
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BOMes BRI E 774

Rectifier Efficiency with WPC A1 Tx
100
e \‘ > 27 —
| —— | BRENE -
< 90 A
T e / / (Vrect X lout) / (Pac)
c y
3 / —bg51013B
£ 80 / —RT1650A
75
70
0.0 05 1.0 15 20 25 30 35 40 45 50
Output Power (W)
VRecT VouT
IS5 L ACL (=
RT1650A EVB + WPC Al Tx "’ | HRL
bg51013B EVB + WPC Al Tx T Reguiator
V= 19V ACo
Vour= 9V 20
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R ES BRIV & 775

Receiver Efficiency with WPC A1 Tx

100

%q&%ﬁﬁz 95
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—||<-
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21
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RABERIMETT A

System Efficiency with WPC A1 Tx
85
80 — — RGRUEK =
L]

75 gr—
= 70 ) 4 (Vour X lour) / (Vin X Iin)
g 4
E 60 // —RT1650A
= —hq51013B
" 55

50

45

0.0 05 10 15 20 25 3.0 35 4.0 45 5.0
Output Power (W)

VRect Vour
DC T ] DC
I AC1 —Is —i
1"
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Voltage j £ Regulator L
— —
[ |y
AC2 =
1 22
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RAMTPXiFR G

— 1l E=h4sZs 8
- AL MRS MTP Editor
.
y VRECT EEJ;TEE&%U (ead MTP e N 00 01/02.03/04 05/06 07 08 09 0A 08/0C 0D O OF
° AS K/FSK Ei:l:l’ Save MTP o File Losd MTP file ?8 8 116& 8 g 1811249 g 206 F[f‘ A g 209 2 (5]

000 0

LA . 20 0 CD99 332266 E619 3 BE92A413 0 0 1

~ AN — ADG lout Calibrate 30 O 4B 4B 48 4B 55 55 5F 5F SF SF SF 7D 7D 7D 7D

® ;EIWSI_*‘_‘LIIJI\M:/T/E 40 7D 5F 5F 5F 5F 0 40DC2832 1 2 408080 0
[0x01] Wake > unit. ms A 50 0 03CF6 6 0 FADO O O 0180 0 0 0

« <H -u-j;,-‘q |J (0302 Silert—> it ms OmA TS088-1 60 0 0 @ 1 CDOC33334CB0FF 0320 0 0
m/)>211T [Ox04] tinterval > unit: 25ms 01A 09A 70 0CC2 AFO O 0138000 0000 Q0

10 Hacoived -> unil: 25me : “4 1800 0140 000000000000

I B—RjcaE =~ o o o 02A- 10A. (30 04209132 A A 02310000500 0

® TN Eﬂ T }mg ﬁcfaz» ﬁoéﬁgl.anﬁnﬂickﬁl o b’;{: 5 ' AD 23 63 95 89 80 80 BD 80 80 80 8O 80 80 80 80 80
tiOS]pCF:83—>conﬁgurahonpackeldalabytei} 034 114 B0 0 0 01100 0 000000000

° %QKBE%U [OXOR] pCF _B4 > configuration packet data byte 4 €00000007800000000
L [0x0B] p!D_BO ~~ identification packet data byte 0 04a 124 DO 7F 226432148064 3 9999 0 62 9 64 A 0

[(x0C) plD_B1 == identficabon packe! data byte 1 EO140 002 40 0210MAMO 0 0D

FO 46 0 F42A604B 0 0 9 2010 O F3 A 14 0

—_— \\ ] —=— ? I\ [Ox0D] plD_B2 > identfication packat data byte 2 054 134
[ ] IE SZ %/{EEIJJ> <1§¢HU [0x0E] piD_B3 ~>idantification packet databyte 3
M 1 [(xF) plD_B4 = 1dentification packet dala byte 4 06A 144
2 o [0x10] pID_B5 > identification packet data byte 5 - .
L [0x11] pID_B6 —> identification packet data byte €
o I C j:ﬁ I:I [(x12) FSK_DATA = Fsk datz for SONY's FSK function o] i

[Ox2F] vrect_syn_hys > VRECT Synchronous ciruithysteresi:

N [x31]10UT _lookup_table_1-=EFF lookup_table
) X\ / IE M AN INIT Inalein dahin 2 % EEE Innln tnhla

NN
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3324

2P HIRE B

Table 6-3: Packet types

Header” Packet Types Message Size

ping phase

0x01 Signal Strength 1

0x02 End Power Transfer 1
identification & configuration phase

0x06 Power Control Hold-off 1

0x51 Configuration 5

0x71 Identification 7

0x81 Extended Identification 8
power transfer phase

0x02 End Power Transfer 1

0x03 Control Error 1

0x04 Received Power 1

0x05 Charge Status 1
identification & configuration / power transfer phase

0x18 Proprietary 1

0x19 Proprietary 1

0x28 Proprietary 2

0x29 Proprietary 2

0x38 Proprietary 3

0x48 Proprietary 4

0x58 Proprietary 5

0x68 Proprietary 6

0x78 Proprietary 7

0x84 Proprietary 8 %6

OxA4 Proprietary 12

0xC4 Proprietary 16

OxEZ2 Proprietary 20 R|CHTEK

"Header values not listed in this table correspond to reserved Packet types
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Figure 6-3: Example of the asynchronous serial format

Preamble | Header Message Checksum

Figure 6-4: Packet format
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EPT i< HI) ik

 Header  Message
 Ox02
e ERE | HE RAEFM
AR 0x00 |Vpp > 3.6V
‘ i B Sk E 12C [ Ay 4

75 B 5E 0x01 | MODEQ 4 i 1 P 5 Vg
P i 0x02 |T;>150° C
‘ Vs < Vrs_nHotr

3 # 0x03 |Via>V
= O VIS F R
T 0x04 | RT1650A A1 H
R 0x05 | RT1650A A% HH

L 2R 2 0x06 | 2=k 5 IPCI) 2
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i

BRI S EE ]

RT1650A 2.5

Vits (V)
o
7

/

ADC - 0:5 \\
\

Ry 2 Rnte —
0.0

40 20 0 20 40 60 80 100 120 140

Temperature (degree-C)

GND

TS Sense/Control Input

Vs Falling
V1s rREG TS Thermoregulation Threshold 786 mv
N (TS_th=8’h192)
. Vs Falling
V1s HoT Too-Hot Protection Threshold 278 mv
N (TS_hot=8"'h8E)
; Vs Rising
Vrs colp Too-Cold Protection Threshold 1.82 Vs

(TS_hot=8"h3A4)

lrs TS OQutput Current 60 LA 34
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