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1. EFTHELLFE R  Wireless charging module brief

EFNELFTHRGER, ERATFT 2VHEIERRS, HERER STARMEH WPCQitr &, MP-A6
=4B., SHRRNET FOD®R¥'UIgE, BIRKSTIERFBEE KR RXELMBERIEKE MELRIFE
ERAKAMFENEMK/N, B KT FODRIRI IR, HER & T FNFLEEBENEE,

The phone wireless charging transmitter module applies to 12V power system. This module uses ST's
chip, WPC Qi standard, MP-A6 three coils. chip built-in FOD protection function, transmit power
minus the effective power data of receiving end RX return, approximated get parasitic heat loss power. By

setting the FOD protection threshold, indirectly limit the phone parasitic loss temperature rise.
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wireless charging system block diagram
2. HEREIZIER  Circuit block diagram
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bt ™ MBEFE OV~ 6V ESE R M I . RN #EEERBREEZEBMER .
s, . TRET . BREDER,
This product can work in the voltage range of 9V- 16V. At the same time power supply circuit needs to increase

filtering, anti-suppression, overvoltage, overcurrent protection, anti-reverse function.
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3. HSJE¥E Electrical connection

5|jIF S F X Pin number definition

E R
i1 Thie i BA Hi#& Specification
PIN Function | Description
1 v+ HIRIE VCC it & (Voltageresistance) : -25V~+25V
2 V- HLR 1 GND
4. EXKZSH Basic parameters
HE ¥k Description | &% Conditions | pfip Typ Max $1§'—L
Symbol Unit
i A%FME Input characteristics
TAEHE
Vin ) HARGIN 9 12 16 A\
Working Voltage ¢ GING
2=
Tin TARA CHARGING |0.12 0.7 2.5 A
Working current
p 2=
L, | fFBLILA Standby PING 10 20 40 mA
current
L. AESHR ACC X 0 0.1 mA
Quiescent Current ACC turns off
i YFME Output characteristics
iy 23
P out iﬁﬁtﬂ jji 5 15 W
Output Power
R G451 System characteristics
BREDBE | gaoaw N
. . ~ 0
Tpeak Maximum conversion Load>3W 60 68 %
efficiency
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T e
Fs L4tz CHARGING | 110 205 | KHz
working frequency
JREYEME Temperature characteristics
T I ﬂE 5]]?1 E -40 25 85 OC
o Working temperature
Ty fifi P L 55 25 105 | ©
Storage temperature
FE BT WERE 25°C °c
Tr Chargingtemperature tegggg%‘g%toc 10 15
rise
5. XH4FM Wireless charging module characteristics
9V~16V ftH 9V ~ 16V power supply
WPC Qil .2 tr A WPC Qil.2.4 standard
MP-A6 =4[ MP-AG type three coils
I H R R (OVP) Over voltage protection
i B RS (OCP) Over current protection
R E RY(OTP) Over temperature protection
FOD &9 Foreign Object Detection (FOD) protection
LED 4T RIEHARES LED display charging status
HUR M ERS80% Energy Convert Efficiency 80%
6. RGHEESE  System performance parameters
o A FL s ST DC 9V~ 16V
Input voltage range
HWIAHFE  Inputcurrent 45mA ~ 2500mA (MAX)  (VIN=12V)

<50mA, (VIN=12V, typical values around35 mA)

AR Standby current

HIHIhE  Output power 15W (MAX)

80% (Him 25°CHRTINA, AR REERmERE, B, Ad
BEREWME Themaximum | T ABIEERGEKINRE, REHTIHE. 25°C environment
temperature test. We use the regulator to read the output voltage and

conversion efficiency )
current, and the electronic load to read the load power value, then
calculated)

LTI .

. ) WPC Qil.2.4

Wireless charging standard Qi

KGR 110kHz~ 205kHz

Transmission frequency

TLLFTH Z MEEE Wireless S ERE Omm~ 6mm (max) (G QiihilF, FEUUIBIE ., As the

charging Z-axis distance product
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LREIZRE Coil Type

MP-A6 =2k  MP- A6 type three coils

FOD Z4EEMFENTE

FOD parasitic losses set

#Qil24  IrEREFEERIFE KTHRASMFERX AL,
Setting parasitic losses according to Qil.2.4 standards, off the charge
when greater than the additional losses.

R7FRE Storage temperature

-55°C~ 105°C

I/ERE
Working temperature

-40°C~85°C (EL&IFEHRIm eI LU R LLRESEH, BEFHNRHE T
f, AXFFEETIE FHUEBBFEST 60°C,

Wireless charger ends meet this temperature range, but the phone is a
consumer product, do not support high temperatures operation, cellphone
lithium

BHIHEM Free charging area

70mm X 30mm

PCB R~ PCB size

97mmx55mm

SN2 R~F Dimensions

132.1 mmx73 mmx21mm

RP"THEE Protection

FELRRY . dEERY . EBREY . BRI, Overcurrentprotection,
Over voltage protection, Short circuit protection, Over temperature
protection.

FEHIRSIETR H. % LED kT#5°RFE 4K, white and bule LED lights indicate
Charging status prompt charging status.
HEFE i B RoHS ZE 3K , Meet the RoHS requirements.

Environmental protection
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7. B ITEX i Effective working area

X 4] #55) X18:-15mm~15mm, X-axis chargeable area : -15mm~15mm

Y Al #%8) X8 : -35mm~35mm, Y-axis chargeable area : -35mm~35mm
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Z eI B Xig - AR RE Omm~8mm ,

-

<]:I .

Z-axis chargeable area : Shell surface 0omm~8mm

2432 45 Control logic
LED {THERZ R
LED lights indicate logical status :

LED i LED JZ1T4KZ LED operating status
LED color | fF#l FH FEHSERK FOD % | TXin#fE | RXImEKfE
Standby | Charging | Charging completed | FOD fault TX fault RX fault
White :
light open close. . .. Slow flicker
Orchid oy : e
lantern close. ’ Slow flicker == close. close.

. WTEEMIAL Reliability Test

FLT-1£F AT 5214 Electronic Reliability

9.1.1

AT F R
Working Voltage
Variation Test

(1) VA 4 BV IR R H FB R OVER16V G (FH TR R , FAFEMRER (R
VRAE AR R B 3 B D

Set 9V and 16V of voltage before test;

)R8 I R0 & & DR IRAS

Testing check each function status.

9.1.2

At A L 2218
TR

Voltage Slow- Up
And Down Test

(DFEFLRLYRIE . i om % EDCHIYEIE . A

Connect to DC power of positive and negative;

(2)LA(0.5+0.1)V/ 73 ity 3k 52 i A ity I A7 55 P U5URH I 1 43 11 ) 8t Pl Pl S OV )
16V, SR J LUK 7] ) H R AR AL 5 (0.540.1)V/53 B, IABVIZ 5 BEARFE 4L H F
FIOV, FEIX— iR AR ) D REEAT R

Adjust the voltage from 0V to 16V at (0.5+£0.1)V/min, then at same rate from 16V
to 0V, and check all functions during the process;

9.1.3
i R
Overvoltage Test

¥DCHL LA £]18+0.2V, JAFFFELN [AI60mIn)a, HEFF 5 AL B K A 82 [5]14V,
FEXTHE R DR TR s AR5 R I 22440.2V, £F4:60s)a, KGFEHLAEEHZ
14V, FEXIRE L T REdEAT R 2

Adjust DC voltage to 18+0.2V, after 60min, adjust to 14V, then test the sample
function;Adjust DC voltage to 24+0.2V, after 60s, adjust to 14V, then test the




©

sample function.

9.14

FL Y5 I 42k
Reverse
Connection Test

{4DCHLE E]14£0.1V, IAFIFFEIN 01605, 4 B it 1 R VA IR IEA 14V, JF
XA I D REBEAT AR 2

Adjust DC voltage to 14+0.1V, after 60s, adjust to 14V, then test the sample
function.

(NFENL LR P 332 B DC=14V I B F R -, IFFFHL;

Open Circuit Tes

9.1.5 Connect to power DC=14V, then turn on;

ity 5 Ik 2)IABPT AN o 1530 B E R EARCRT FEL Y b, R AR R Dod R AR

Port Short Circuit | 5 3B FIRE i IE AL LRy A\ Befa th, 77 2E60S, X FE il I Dy REHEAT R 2

Test Connect all output/input terminals; Test time:60+6s , then test the sample
function.
(1)BEHL R YR o E B BIDC=14VI B YR, FEIFHL;

9.1.6 C}opnect to power DC=14L\./; then turn on; (2)BH R 7 ) ok

o WA ot ) B — A N i O /45 Sk 10+ 1
TF &

Break off each input/output plug every time for 10+1s;
(BNl R A i I ) T REIRAS

Record the sample function status during the testing.

9.1.7

P Bt
Voltage
Reduction Test

F2 T BN ot LY DR S PR RS IR, AR RE ) B R i ) T RE R AT ] B2 1)
T

Make specified voltage waveform as below diagram, and do test the function on
specified point;
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9.1.8

25 v P
Insulation
Resistance Test

(EENLZEIE L TAF: The sample at work status;

(2)iXHE & : 100V/500V DC; Test voltage: 100V/500V DC;

(B)MAA AR s A S R T B BE B /N T-3.8mmf 7 55

The test orders: The sample surface is arbitrarily apart from more than 3.8 mm
two positions;

(41 szt A PR A B R 2 25 FEL TR

Record the position of test point and insulate electric resistance resistivity.

Plug & extract
Test

9.1.9 5 56 BB AE IR 5 X DUT (8 1~ 5 3 18], S5 A0 5 8] 23 70 e 0 28 ¥
[EENERYUESS 500Vrms(50 ~60 Hz), ##%4:60s.
Withstand After the damp heat cyclic test, apply a test voltage of AC 500Vrms(50 ~60 Hz)
Voltage Test to DUT, between terminals ,terminal and housing for a duration of 60s.
2 SEFPERTEEYE Structure Reliability

(A SR T 68 T 10 00032 e e o 23 R AR 52 3 B B A4 A\ 77 [/ 53 73 %2 21-80N,
9.2.1 FRELI [8]5 70 2P 3k Bk J1 A0\ ST AS RE H A 55 5
L EWANIREY Cinch sockets shall be able to withstand a force of 100N during 5 minute; (2)#di{%

AACE J1: FI50mm/min = 10mm/min (138 B 4 3k 58 Al N RE, BRECK RS
JI<T75N
Connector mating force: with 50mm / min £ 10mm / min speed plug is fully
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inserted into the socket, with the requirements of the largest force <75N

3 BIELEFI A5 TE Packing Structure Reliability

9.3.1
0,2 R 7 D
Package Drop
Test

(1)7= i AE B B RES N kA7 B, Tk 7% = B2 80cm; 1 4% 7% 51 £ 60em;

In the package goods state for the test, face drop height 80cm; corner & edge
drop height 60cm;

(2)BKTE N7 R 7S TH =0 — ff, Bk V8 T 4% 3-2-5-4-6-1 [T 3EA T AR R I 4% (B

) — (hEER) — Rl BRIE A DARE i [ 5 AL 10 A — T — K
o
.

Drop sequence: Six faces three edges one corner ,face drop
sequence:3-2-5-4-6-1;edge drop sequence: the shortest edge—the next longest
edge—the longest edge; Corner for the sample fixed position angle; one side at a
time.

(1)FEIEILE 1 R B AT IR D IRG . A7 ROIE . 31.5mis?, RN 10Hz
#1000Hz. PSDZ:Hin] HH#IE .

Vibration Test

9.3.2
LRI Carry on a vibration to experiment according to the stipulated energy curve.
LlpF BT A b SN
. ()RR E IR, SRA T X, Y, ZHh, R 8/
Bare Unit . . . . . .
. ) In the process of test power on, the vibration direction: X, Y, Z axis, each axial
Vibration Test
every 8 hours;
(3)ikEe 5 AT ER S, After the test of static test.
(1) 348 H FORS FIFEAL 2 2E TR 30 & 1 _L i hn 52988, I EE2.5G, %
10~200Hz, HAHEAIT=15Min, X\W\ZJ5 [0 & HR512H. SR HEAT 58 A0
Acceleration:2.5G; Frequency range:10~200Hz; Cycle sweep: T=15Min; X\Y\Z
9.3.3 aspect vibration 2H; (2)7EBERE T, =AEE T FSIRPE MG E, H50
AL BEIREN X WHBCN5Y;  Samples should vibrate from 3 directions in turn which are vertical
Package as it transport status; (3)RZN T F\X. Y. Z: FoRO BB~ ETR. BTG

Je A =ANTTIA]
Vibration direction X. Y. Z : The carton up and down, front and back, left and right
three direct.

9.34
BB e e
Mechanical
Shock Test

(R ER 2RI &

Samples were installed in the test table according to the requirements;
)T S IE T I : 350m/s? b i if et E11MS,  pRai6 N7, HANTT
] 107K

Pulse shape: half-sinusoidal; acceleration: 350m/s?; duration:11MS; the impact of
6 direction, the impact of the 10 time in each direction;

(3)M B Ta T AT JS RIS D e 75 IR

The appearance and function of test and test prototype is normal.

9.4 IEEEMN M Climatic Test

9.41

i IS AT

High

(MR A, Frim A% 1 2]+80 C L L1ETI6/NHT
On temperature+80 “C continuous working for 96 hours; (2)# 2 41
Appearance inspection: 7R LA K ;
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Temperature
Operation Test

Appearance inspection: Before the test, check appearance and sure it is
normally;

(3) 156 58 il J5 75 Ui T BB /NN S PR — AT e R A

After test, place the sample in room temperature for 1 hours then normally
function test.

9.4.2

iRz 175
Low Temperature
Operation Test

(1)EE B HORAS, K7 it DR BEOIRASTBHE RIS N CRIEOFFIRA ) Jaid 2
AN, PRl BB TR S SR A 2 ER R RN (RJEONIRES ) i
ZEA far TAE24/ N FEAGIR-40°C 254 T

Power off and store for 2 hours + power on and on temperature -40°C continuous
working for 24 hours; (2)k 2

AL TN AR ;

Appearance inspection: Before the test, check appearance and sure it is
normally;

(3) 156 58 il J5 72 I T BB /NN S PR — AT e R A

After test, place the sample in room temperature for 1 hour then normally function
test.

9.4.3 RIGATR AN DHREIEH, EBRWURES TETHEAEN, REKE+85C, &EL:
et PR AT 16 B A8/ o 56 5 S R IR T B 2/ S P — R T e A
High Storage for 48 hours at 85°C, then check functions after 2 hours recovery.
Temperature
Storage Test
9.4.4 IR RS, TIAEIEH: . fERBLRE FE FERBEAE A, RAEBE-40°C, L
(GIGRA RS | B4/, BRI 768 I 2 NI T — D) Ak
Low Temperature | Storage for 72 hours at -40°C, then check functions after 2 hours recovery.
Storage Test
9.4.5 WIS FTR AN THREIE R, 4™ il AL 718 T HURAS B T-45°CI90% tH iR fHIEAH N
i e CAES | 48/ IR 58 S 7R I T B 2/ 5 R ThAE AL £ . Temperature and
55 damp pay respects to the test condition(45°C/90%) continuous working for 48
Steady hours.
Temperature Then check the appearance, structure and function after 2 hours’ recovery.
Damp Test
v ?ﬁ%ﬁﬁﬁﬁﬁﬁ%%w\m IjJﬁEIE”‘%, 4%3&4&%9@%;%&3?7&&&%@% E%85C
T R /Elﬂn??dfﬂﬂ“; ‘ :40:?/$$1/£ﬁﬂ‘j9f4\{)§%, %?ﬁ&ﬁ#l%mm{: —ANMEIR 2/, HeAE
High And Low 20/ o 15 58 S AE W IR T SCE 22N S PR — A T ek

Power off and store in 85°C for 1 hour + store in -40°C for 1 hour + air exhaust
Temperature . )
Shock Test for 5min,repeat 20 cycles, then check the appearance, structure and function

after 2 hours’ recovery.
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10. BUATI S Thermal reliability

VEE2E T O A G P = DD

10.1 ; i

B A Put the DUT into the test box, operate at full capacity for 2 hours;

p T\ > > =11 ; )

mEMVI L ot EHALSEBRALEN. FORESHER

T.eml't)era'tul‘e Check and compare the temperature distribution of transmitter coil surface before
distribution test

and after working.

1SR o5 Aging test

. (DFRFNFENRAENGS £, 3748 T/E1000/M ;
' Put the DUT into the test bench, operate at full capacity for 1000 hours;
msilRaEs G o N .

WAL OE | o mmT i TR

Z:TAF 1000 Use industrial computer to monitor the working condition of the DUT ;

1) GVBALMIRLE T, HIFADIEE,

Aging test Check the function of the DUT,after the aging test.

12. ZkBHI#& Coil specifications
12.1 ZElS%1 Coil parameter
5 & H Test Condition

i B Item }i #& Specification
& E Temperature 25°C

i@ E Humidity 65+20%

4l B Frequency 110KHz~205KHz

L T B Test Project

i B Item #I #& Specification
M L 12.5uH+10% ;  11.5uH=10%
B FH Resistance DCR 65mQ=+20%

P BA Description : (1) I ik 1 88 A : LCR I K 1% . Test equipment: LCR tester.
(2) M X A RS LL I B BN . Magnetic core is based on our company.
14.2 %4 B R ~F Coil Size
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( B8 i unit : mm)

Ui B Item

B C

D

M #& specification | 97 paX

53.0+3.0 | 6.0 MAX | 20.0+3.0

5.0£1.0

HS BT
Inductance (1,2 ) | Inductance (3) | DCR(1,2,3) Isat Irms
GOTREND PN
(uH) (uH) (m Ohm ) (A) (A)
GW975306PT
11.5 £10% 10.5 £10% 60.0 = 20% 35.0 typ. | 5.2 Max.
- 12C12RTS
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