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INJOINIC TECHNOLOGY

IP6809

Multi-coil Wireless Power Transmitter Compliant with WPC V1.2.4 protocol of 7.5W/10W/15W

Features

*  Compliant with the WPC V1.2.4 specificatiosn
transmitter design
®  Support 5~15W applications
<> Single 5W applications
<> Fast charge input for 5~10W applications
<> 5V DC input for step-up of 5*10W output
applications
<> 9~15V DC input for step-down of 5~10W
output applications
<> 12~19V DC input for 15W applications
*  Support multiple coils
<> Support 2~3 coils
<> Support automatic detection of receiving
coil placement
<> Determine the 2/3 coils through the level
state of the specific 10 pin
*  Input withstand voltage up to 25V
®  Integrate NMOS full bridge driver
* Integrate voltage/current demod

etectioh) func
<~ High sensitivity
<> Support dynami
<> Adjustable FQD

. i afe upgrade
ic Power Modulation (DPM) for

* Input overvoltage, overcurrent protection
¢ Support PD3.0 input
®  Support NTC
® 3 LEDs for system states indication
<> support the customization of light display
*  Pacage: QFN40 6mm*6mm 0.5 pitch

Description

IP6809 is a wireless power transmitter
controller SoC that integrates all required functions
latest WPC Qi V1.2.4

compliant wireless

for the specifications

ilter @design.
% A28 coil,

power tr

Support 3 coils applicatio

to perform analog ping and detecting the signal
strength, and selects the coil with the strongest
signal\to perform the charging action.Once RX
is detected, the IP6809 establish a
ommunication with the RX wireless device and
controls the coil power transfer by adjusting
operation frequency, depended on calculating the
data packages, received from RX device, with PID
algorithm. IP6809 terminate power transfer when
RX device is fully charged.

IP6809 integrate full-bridge driver, includes
voltage and current two-way ASK demodulation
module, and input overvoltage/current protection
and FOD module. IP6809 is a highly integrated SoC
for small-size and low bom cost solutions and

reduced time-to-market.

Applications

®  Charge Jacket, wireless charging base
®  Car wireless charging device
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System Functional Diagram

COIL3_EN
COIL2_EN
COIL1_EN

|
]

External gate
Control 10

POWER

Driver A

ko mMcu il

TYPE-C PHY

Test/

Debug ADC Communication/ AMP

Decode

LFP

;i

—

A

wwo)d
AN

N3ISN3S
d3SN3S
8SuUag I00A

3
‘_
igure stem functional diagram

troduction

Product k

Product Description
IP6809_A:&£)\/ wireless charging single coil application, support 5V/9V DC input
_ 10W wireless charging multi-coil application , support 5V/9V DC input

15W wireless charging single coil application, support 12V/19V DC input
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1. Pin Description
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Pin No. Pin Name Description
1 COIL1_EN Coil 1 engble p}\ y
2 N/C Flo \N .
3 COIL2_EN coil 2gable pi
line, support firmware upgrade.
4 1 Con line when applied in Micro USB port
5 CC2 pe-Qport CC2 line, support firmware upgrade
6 @ USB DM
7 eneral-Purpose Input/Output
8 ¢ 1017 General-Purpose Input/Output
9 DPy USB DP
10 p :oiI_Sense Coil voltage sense input
11 FB External DCDC voltage control pin
12 LED3 LED3 output
13 COIL3_EN Coil 3 enable pin
14 HG2 H-bridge high-side NMOS drive
15 LX2 H-bridge switching node
16 BST2 Internal high voltage drive, connect to capacitor to LX2
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17 LG2 H-bridge low-side NMOS drive
18 HVCC 5V LDO output, used for H-bridge high-sied MOSFET boost drive
19 LG1 H-bridge low-side NMOS drive
20 BST1 Internal high voltage drive, connect to capacitor to LX1
21 LX1 H-bridge switching node
22 HG1 H-bridge high-side NMOS drive
23 GPI09 General-Purpose Input/Output
24 GPIO10 General-Purpose Input/Output s
25 Test1 Testl
26 LED1 LED1 output )
27 DEBUG Debug pin /\ (‘\
28 Test2 Test2 \
29 GPIO4 General-Purpose Input/Output
30 LED2 LED2 output /\
31 NTC_Sense NTC output ) \
32 GND Analog Ground
33 Comm_V Voltage coW\icati demodulation input
34 Comm_| Currean/ mlodulation input
35 VDD \Y "nterna ower sgurce output, connect to 1uF capacitor
36 VCC A VCC int&@gpal pg\M source output, connect to 1uF capacitor
37 VSYS Sy POWET input
38 VB VBUS @gharge/discharge detect pin
39 Q\ISEP VBUS current positive sense node
40 NSEN BUS current negative sense node
41 ( PAND) f Power dissipation ground, connect with ground well
) 4
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2. Absolute Maximum Ratings

Parameters Symbol Min Max Unit
VBUS -0.3 25
VCC -0.3 5

Input Voltage Range Vv
SENSEN -0.3 25
SENSEP -0.3 25
VCC

Output Voltage Range
VDD

LED1,LED2,LED3

GP104,9,10,17,18

0.

I/O Voltage Range TEST1, TEST2 A g/z\ 1vce+0.3 Vv

CC1, CC2 N 25

DP, DM $.3 20
Junction Temperature Range T A -40 125 C
Storage Temperature Range Tstg -60 125 C
Package Thermal Resistance 0)a 18 C/W
Human Body Model (HBM) Kuls Vv

*Stresses beyond those listed under Ab
Exposure to Absolute Maximum Rat
*\/oltages are referenced to GND,

extended periods may affect device reliability.

Ings may cause permanent damage to the device.

3. RecommendeMatl onditions
y4

Parameters Symbol Min Typ Max Unit
VBUS 4.5 22

Input Voltage Rahge \
VCC 2.8 3.3

\ ./ LED1,LED2,LED3 GND-0.3V VCC+0.3V

GP104,9,10,17,18 | GND-0.3V VCC+0.3V

I/O Voltage Rajfge TEST1, TEST2 GND-0.3V VCC+0.3V \"
CC1, CC2 GND-0.3V 5.5
DP, DM GND-0.3V 5.5

*Devices’ performance cannot be guaranteed when working beyond those Recommended Operating Conditions.

4. Electrical Characteristics

Unless otherwise specified, TA =25C
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Parameters | Symbol Min Typ Max Unit | Test Condition
HVCC 5 \ BST

VCC 3.15 \

VDD 1.8 \

VBUS 4.5 22 \

Parameters Symbol Min Typ Max Unit | Test Condition

0.7x
VIH Input high level Vv
VCC
VIL Input low level 0.3 Y%
nput low leve
P vee AN ‘ \

VOH Input high level VCC Vv \

VOL Input low level GND

Rpu Pull-up resistor k Pull-up resistor enable

Source . Source current to output high
Output current capability mA .

current level is 0.8*VCC

5. Function Descriptio

Full-bridge/half-bridge P

IP6808 includ synig plalf-bridge drive module, support multi-level of deadtime control and drive
to matcMyyith various external NMOS. PWM frequency adjustable range is 110kHz~205kHz with

COIL2_EN and COIL3_EN, the coil's operating state can be set.
If a 2-coil scheme is used, the COIL3_EN string resistor needs to be connected to VCC.
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Figure full-bridge drive ,2 coils,application circuit
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DPM

IP6809 support Dynamic Power Management function for USB power source with insufficient power supply ability,
which can guarantee the charging status will not break off or suspend. When the system detect the input voltage
is lower than 4.0V, DPM function will be enabled and the transmitting power will be reduced. When the input
voltage returns to above 4.8V and the input current is reduced by 200mA compared to when entering DPM, the

system exits the DPM state.

Digital Demodulation o
Integrate two-way ASK demodulation module, sampling the voltage and cupft of the @gi} separately.

Current demodulation, additional separate devices are needed for low pass filters andSistyamplifier, signals is
send to IC for digital demodulation and decode after DC blocked. Q

Uveoil_v1 Uveoil v2

3BkQ 15nf
Comm_V
100kQ
——15nf
10kQ

L

Voltage ASK demodulation external circuit

3.3kQ

20 _ —— 15nf o
mple resister

1kQ

100kQ

Figure Current ASK demodulation external circuit
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NTC Thermal Protection

IP6809 5W typical application do not need additional thermal protection. The NTC thermal shutdown protection is
for enhancement application, but not limited to thermal shutdown. When NTC voltage is lower than 1V, the
system will terminate the power transmittion. After entering NTC protection, the NTC voltage is greater than 1.3V,
and normal charging resumes. If NTC is not used, NTC pin must pull high.

NTC resistor selection, refer to the following stage:

1. Refer to NTC resistor data handbook, search the resistor-temperature relation sheet

2. Find the related resistor R_NTC according to the protection temperature o
3. Calculate the pull-up resistor R_SetPoint value according to the expression: R_Setpoint =# _NTC

Jvee &
R_SetPoint
O
NTC se

RNTC 771

Fisure N plication

LED Status Indicator

IP6809 can drive 3 LEDs diectly tiM@ugh sgFfial current-limit resistor. LED1,LED2 status and system status relations

are listed below:

Status LED2 LED1

Normal  “\_ off off
In chargiN" Off On
Chargi acco\\glishe On Off

\' Toggle Off

Toggle: 5@0ms high level->500ms low level->500ms high level
On: high level

Off: low level

Firmware Upgrade

Different wireless charging application regulation method is different, different applications has its own firmware
and can not be exchanged, otherwise abnormal working situation may occur and lead to high voltage at RX side.
Method 1:
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Use TEST1, TEST2 two pins for firmware upgrade, it is not convenient for online upgrade, test points should

be reserved on PCB board for debug and upgrade.
Method 2:

In Type-C USB application, the standard Type-C firmware upgrade method can be used for online upgrade, a
firmware upgrade tool is provided for IP6808.
Method 3:

In Micro USB application, if online upgrade is needed, connect CC1 pin to ID line of Micro USB port, and use
dedicated firmware upgrade tool for IP6808.

[
6. Test Waveform

Using Tl bg51020 solution for RX device, the relationship of efficiency and system outp ower angltest method

are outlined below. (VOUT=5V). r‘\
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Figure System efficiency (using bg51020 RX)

7. Typical Application Schematic

IP6809 wireless charging solution only needs MOSFET, a OP amp, capacitors, resistors and few passive

devices.
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5W~10W 3 coils Application

Micro USB or TYPE-C
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The valuggf the éy\ant capacitor should be determined according to the application coil. For example, the
equivalent cjtance value of C15, C16, C17, and C18 in parallel is designed as 345nF, and the equivalent
capacitance value of C19, C28, C27, and C29 in parallel is designed to be 400nF. For A28 coil, other types of coil

customization are supported.
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BOM List

Item | Qty | Reference Part Name Description

1 1 Ul IP6809 IP6809_QFN40

2 1 u2 LM321 or BL321 OP amp

3 3 uU3-5 VS5814DS NMOS

5 4 Ql-4 NMOS,RU207C Full-bridge NMOS
6 2 Q5-6 PMOS PMOS,BSS84

7 1 Q7 PNP 3906

8 1 Qs NPN 3904

9 3 D01,D08-09 LED_BLUE,GREEN LED f.
10 2 D02,D07 LED_BLUE,RED LED

11 4 D03-06 DIODE,IN5819 Schott iQde

12 1 RO1 1210R,0.01R,1% AN D r&istor ‘ ’
13 1 ROO 1210R,0.02R,1% SMD res

14 1 R29 R0603,0R MD registor

15 1 RO4 R0603,100R S esistor

16 3 R11,R14,R26 R0603,100K SMD resistor

17 8 RO7,R15-20,R33 R0603,10K \ SMD resistor

18 |1 |Rros RO603, J NTC ) | nrc

19 1 R27 RO%,BK SMD resistor

20 5 R0O6,R10,R30-32 06034K SMD resistor

21 2 R21-22 5 SMD resistor

22 6 R02-03,R34-37 RO608,2R SMD resistor

23 2 RO5,R28 603,?3(0R SMD resistor

24 1 R ,33K SMD resistor

25 1 RO9,R R6603,3K3 SMD resistor

26 2 R24 f5 RO603,NC/2R SMD resistor

27 1 R0O603,NC/2R SMD resistor

28 8 C27-29 C1210,100nF,100V NPO or CBB capacitor
29 \63\% &/ C0603,100nF,50V SMD capacitor

30 7 C20N C0603,15nF SMD capacitor

31 |3 43-43 C0603,1nF SMD capacitor

32 1 5 C0603,2.2nF SMD capacitor

33 2 C25-26 C0603,2nF SMD capacitor

34 7 C7,C13-14,C24,C38-40 | C0603,47nF SMD capacitor

35 1 C37 C0603,68pF SMD capacitor

36 2 C30-31 C0603,NC/2nF SMD capacitor

37 1 C35 C0603,100nF SMD capacitor

38 5 C1,C4,C6,C8-9 C0603,1uF,10% SMD capacitor

39 4 C3,C12,C32,C36 C0805,22uF,10% SMD capacitor

40 1 C10 C0603,47nF SMD capacitor
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41 2 C2,C11 C0603,NC/10uF,10% SMD capacitor
42 1 CpP1 CAP_POL1,100uF SMD capacitor b
43 1 L1 IND-MOLDED, 10uH MOLDED INDUCTOR, 0.5" PIN SPACING,
44 1 UsB2 MINIUSB_7PIN Micro_USB
45 6 J3-517-9 BAT
46 3 TP1-3 TP,nc Test point
47 1 J6 USB_TYPEC-1 TYPEC
48 2 J1-2 NODE_POWER Test point
[
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5W~10W 2coils Application

Micro USB or TYPE-C

J6
- USBG usng 212 |
VBL » s W[”R VBRIDGE
o VLS VBUS a7 >
: 5 el N L
3 DI D D- ot =
1 ol D- I S cl RO3
- Ne CC2 7 LuF 2R
-‘_{ | VBUS VRUS
“ az | R ol o
' GND GND T 17nl
USB_TYPEC-1 — o
SENCEP SENCEN
& = =
) = = = o =
z EE
g 5
R P P s e 8

COILZ ENL | .

VSYS

LED2
GP104

COILLENS eappy gy TEST2
s ] DEBUG
KL e LEDI
L oy TESTI
GPIOI8 T | GP1018 GP1010 = GPIO10
— > —
GPIOIT 8 f o7 Gpiog [FE—CPI09 -
) .
- e i1 Lo
P ‘ )
YCOIL S10 fy i g L AL LK RO6 poj GREEN
= g = A ’ K K
= - - LEDI
] e ] s 16809 | | g 8 | co My
- . . - 5 RED
= 1uF Lul 1uF 1uF RO5  aa0R UU\Z .
== - - ‘ |
LDz
’_\
VBRIDGE b
" HG R26 i Ni0S S pgg oy HGY
In RI207C o
GlH ~, Nos |6 Cll cl2
2 c3 m wm' 4
2 NC/2R NC/2R B25 ) NC/ 10uF 22uF
NC/10uF 22uf Iji‘>—— — LK1
o NC/2nF NC/20F -
‘ LG2 gy 4 v WAL Rao g LGT
[o—V \/\/“—t('. NH0S NMOS i_(‘ ANK_ P
,,|:,', RUZ0T( RU207C - !
RO4 ) goR
U2 Ivee
RO9  apy . 1 |
y N+ Ve |
COTL_I ] caal la7ar |
‘ ‘ 2 v
P y COMM_T
Hao c20] [T v o L — ‘
0. 02R cz2| [15nF
RO RIL o0k 1M321
— D04 R1Z  apg COMM_V
B — | — 1
COIL_V1 c23l [15ur —
R15 ;
c21 SR13 10k ki
T imeF < gak 100k
| [ VOOTL,_ S
|
| | ('Bl |2. 2nf L
V1.0 Email: service@injoinic.com 15/ 22 Copyright © 2018, Injoinic Corp.




B IP6809

o D03 gaz 20R
VBUS AL
- 2 :|lili1£
fty 5% ,
T 2% test1 TP
Y STz TP
R p
A W o TP
VvV & 3904 DEBUG &
~n TP
GND
B[1 =20
c R21 corLs pY2 °
10k -0
P1010 18
—O
. ) y P8
GPIO18
R31 nog GREEN GPIo18 A ,
A ~ Pt K vsys TP
GPT09
FR TP11
W m
R28 o no7 RED
330R ]
AP
GPT0] |
BSS84
; D o
> (] COTLICTL
L,
R19 =
‘ 10k G W
’ —/ N\ ————— ] COILLEN
2uF
BSTL [ c19 || inF
I psss |
3 ) COTL2_CTL
oo <
R20 —
10k G| Qb
—\/\/\/\—_——G COIL2_EN
‘ c26 || 1oF

vee R23 10k COIL3_EN
100nE COIL_V1 ) c3g || 470F
o U3 vs5814D5 [
. 1 |ri 10k
4 3 D st ENAN—
100nF, e DINRON
16 é D2 S2—
‘ o IR COTL1_CTL
L2 - [ 5
n <
> o7 co5] | 2nF U4 VS5814DS LA1
4
—{nz ez CoIL2_CIL
100nF J5 J7 I4p2 S2 5]
C18 —G—@G—E‘Elm 61T
b1 s1
8 th\/\/\/\la

V1.0 Email: service@injoinic.com 16 / 22 Copyright © 2018, Injoinic Corp.




Ol IP6809
BOM List

Item Qty Reference Part Name Description

1 1 Ul IP6809 IP6809_QFN40
2 1 U2 LM321 or BL321 OP amp

3 2 u3-4 VS5814DS NMOS

4 4 Q14 NMOS,RU207C Full-bridge NMOS
5 2 Q5-6 PMOS PMOS,BSS84

6 1 Q7 NPN

7 2 D01,D08 LED,GREEN

8 2 D02,D07 LED,RED

9 4 D03-06 DIODE,IN5819

10 1 RO1 1210R,0.01R,1% D resistor
11 1 ROO 1210R,0.02R,1%A \ ‘ ‘SMD resistor
12 1 RO4 R0603,100R SMD resistor
13 2 R11,R14 R0603,100K SMD resistor
14 8 RO7,R15-16,R18-21,R23 R0603,10K SMD resistor
15 1 RO8 ROBO3,TOK NTC NTC

16 5 RO6,R10,R17,R31 SMD resistor
17 1 R22 SMD resistor
18 6 R02-03,R26-27,R29-30¢ SMD resistor
19 2 ROS5,R28 N\ SMD resistor
20 1 R13 R0603,33K SMD resistor
21 2 R0O9,R12 \ R0603,3K3 SMD resistor
22 2 R24-25 P4 RO603,NC/2R SMD resistor
23 4 C15- C1210,100nF,100V NPO or CBB capacitor
24 4 0-2 ’ C0603,15nF SMD capacitor
25 2 [ci%gs C0603,1nF SMD capacitor
26 1 « C5 C0603,2.2nF SMD capacitor
27 NG2s5 C0603,2nF SMD capacitor
28 M1M,C24,C38—39 C0603,47nF SMD capacitor
29 7 2 \bc30'31 C0603,NC/2nF SMD capacitor
30 C1,C4,C6,C8-9 C0603,1uF,10% SMD capacitor
31 2 C3,C12 C0805,22uF,10% SMD capacitor
32 1 C10 C0603,47nF SMD capacitor
33 2 Cc2,C11 C0603,NC/10uF,10% SMD capacitor
34 1 B1 BEEP

35 1 USB2 MINIUSB_7PIN Micro_USB

36 4 J3-517 BAT

37 11 TP1-11 TP,nc Test point

38 1 J6 USB_TYPEC-1 TYPEC
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8. Layout Notifications

Here list some notifications that may affect the function and performance, other notes will be described in other

attached files.

Layout methods has great influence on function and performance of the wireless charging system, un-appropriate

layout may affect the ASK communication and the sensitivity of FOD detection.

1. Make sure IP6809 pins and EPAD GND PAD has a good continuous current loop.

2. The 20mOhm sample resistor for current demodulating , should differentially layout to OP amp inputs or use
other low noise interference method. N\ ®

co® ®F° HERRRAAEEA0
T \9
(6
- O gevamaprarmenosen
TN, FERSRMREED 2,
WAL NI RIBHATIS| AT

4. H-bridgeinput capacitor and NMOS loop area should be as small as possible.
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6. The current decoding sampling signal needs to avoid the resonant circuit to prevent serial interference;
LM321 should avoid the switch node, and should be as close as possible to IP6809, and the amplified signal
should be away from the interference point.
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7. The diode and RC filter at the voltage decode sampledajnt should be close to the sample point to prevent the

Q
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9. Package
[//Tbeb]C 2 cec]C]
g . I

40 ¢ SEATI:IAG_EETEE

|

1 1
/] :

PIN 1 CORNER—

e 5 N @
|
|

.
{7 oaald] TOP VIEW (a3)
El
31 49 PIN 1 1.D.
Toooooooay v
301 | \.< (1
- -
1 [
1] ] e/2
i | - - = ;
ClA :I —E—
. =l
1 ]
2 EII l .\ E 10
4IQHHHHHHHHQ
40X L 10X b EXPOSED DIE
/ . BOTTOM ;;:lwl_i E ATTACH PAD
m_ MILLIMETER
’\ MIN NOM MAX
N 0.70 0.75 0.80
/A1 - 0.035 0.05
A2 - 0.65 0.67
4 A3 - 0.125 -
b 0.2 0.25 0.30
e 0.5BSC
D 6 BSC
E 6 BSC
J 452 4.62 4.72
K 452 4.62 4.72
L 0.35 0.40 0.45
aaa 0.1
bbb 0.1
ccc 0.08
ddd 0.1
eee 0.1
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10.IMPORTANT NOTICE

INJOINIC TECHNOLOGY and its subsidiaries reserve the right to make corrections, enhancements,
improvements and other changes to its semiconductor products and services. Buyers should obtain the latest
relevant information before placing orders and should verify that such information is current and complete. All
semiconductor products (also referred to herein as “components”) are sold subject to INJOINIC TECHNOLOGY's
terms and conditions of sale supplied at the time of order acknowledgment.

INJOINIC TECHNOLOGY assumes no liability for applications assistance or the design of Buyers' products.

po‘nts. To

Buyers are responsible for their products and applications using INJOINIC TECHNOLOGY g

minimize the risks associated with Buyers' products and applications, Buyers should provide
operating safeguards.

Buyer acknowledges and agrees that it is solely responsible for compliance Wi Il legal, rPgulatory and
safety-related requirements concerning its products, and any use of INJOINIC JE

INJOINIC TECHNOLOGY and its representatives again
TECHNOLOGY's components in safety-critical applicatio

t alteration and is accompanied by all associated
HNOLOGY is not responsible or liable for such altered

warranties for the
business practigg. ECHNOLOGY is not responsible or liable for any such statements.
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