N NU1680 Application Note Ver0.1

AN1000 APPLICATION NOTE
(AN1000 N H F1)

NU1680-based Wireless Power Receiver Design
(F:T NU1680 Hy G2k Th A FE ez B it

1 Introduction (f§ /1)

* BPP 5W Wireless Power Receive
5W BPP JGZkTh #3420 Rx
* Ultra-simple solution with 1 coil + 1 NU1680 + 12pcs components
AR fa Y F R BT AROR T 8. 1 ANERIBI+L Fr NU1680 + 12 sk Hl s
* None of firmware to save the resource of developing and manufacture
TR, AT A B A AN A P I T) R 53 5
* Remove Bootstrap Capacitor of Synchronous rectifier bridge for low cost
LBR TR RN LR B2 A, 8RR TEAR
» I2C available, FOD parameter configurable
H#% °C Thag, mEERCE FOD 5278 2 5L
* Small Size with 16-QFN 3.0mm x 3.0mm, 0.5mm pitch
/NRSE, 16 61 QFN £2%, 3. 0mm x 3. Omm, SHIEJEE 0. Smm

2 Applications (BZFH)

*  WPC 5W BPP Compliant Receiver with Maximum 5W Received Power
BRI 5W, 54 WPC 5W BPP #iva
* Wireless Power Receiver for TWS, Electric Toothbrush, Electric Shaver, E-Cigarette and others
Consumer Equipment

T TE & TWS, NI, HBhHIZ0T], 5 AT AR 2587 i
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3 Typical <=5W Rx Design (<=5W [ # %! Rx #¢i})

Typical schematic and eBOM as below,
SR N7 FH 1) Je B R R TR S

VOUT
. I
1
c13 ”
10uF/16V 2
= i
] VRECT
— |LCl0
GND ||] | MTouF7T6v ||C3 llll(‘ND
A I 'TuF/10v |~
= = & = &5 W
NU1680
00nE/50V ||C7 _
1l 2o § 5 &8
ATnF/S0V |C8 _ G Sl
——Cl1 1 - 12
3nEisov |[C9 | S IO GND TEMP/VBAT
LI | 1 2 11
e g COMMI EN_B
* ae
Joe 3 comm2 SCL/ACR 12
—_—
g —
“ s 4 GND o & spA/Os2 2
[ amErsov 9 v A
8 2 & &
< > w £
Wy o r~ o0
10uF/16V
. ci || RI,,,
KD |||“ | 220K
—e7| - vRecT
100nF/50V
Figure 1. Typical Schematic
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NU1680 Typcial Design Bill of Materials

1 0402 Capacitor C1,C2,C8 Capacitor/47nF/50V/0402/X5R/10% Capacitor/47nF/50V/0402/X5R/10% Capacitor/47nF/50V/0402/X5R/10%
2 0402 Capacitor c21 Capacitor/2.2nF/50V/0402/X5R/10% Capacitor/2.2nF/50V/0402/X5R/10% Capacitor/2.2nF/50V/0402/X5R/10%
3 0402 Capacitor cr.c12 Capacitor/100nF/50V/0402/X5R/10% Capacitor/100nF/50V/0402/X5R/10% Capacitor/100nF/50V/0402/X5R/10%
4 0402 Capacitor co Capacitor/33nF/50V/0402/X5R/10% Capacitor/33nF/50V/0402/X5R/10% Capacitor/33nF/50V/0402/X5R/10%
5 0603 Capacitor c1o,C11 Capacitor/10uF/16V/0603/X5R/10% Capacitor/10uF/16V/0603/X5R/10% Capacitor/4.7uF/16V/0603/X5R/10%
6 0603 Capacitor c13 Capacitor/10uF/16V/0603/X5R/10% Capacitor/4.7uF/16V/0603/XSR/10% Capacitor/4.7uF/16V/0603/X5R/10%
p 0402 Capacitor 3 Capacitor/1uF/10V/0402/X5R/10% Capacitor/1uF/10V/0402/X5R/10% Capacitor/1uF/10V/0402/X5R/10%
8 0805 Resistor R1 Resistor/220R/5%/0805 Resistor/220R/5%/0805 Resistor/220R/5%/0805
9 QFN Ic ut NU1680 NU1680 NU1680
10 32mm*24mm*1.0mm Inductor L1 Inductor/15.8uH/Q> =23 Inductor/15.8uH/Q> =23 Inductor/15.8uH/Q> =23
11 PCB 2Layer, FR4, OSP, 10Z 2Layer, FR4, OSP, 10Z 2layer, FR4, OSP, 10Z
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Figure 2. eBOM for Typical Design of 5W/3.5W/<=3W
] 2. 5W/3.5W/<=3W H85 F 1 F T RHE 5
The Coil Specification is as below,

AR L B PR P,

SHAPE AND DIMENSIONS

A A:24 0. 5mm
|.7‘4,| B:32+0. 5mm
] C:2.42£0. 3mm
A - D:1.4%0. 3mm
,—hx — E:10. 540. 3mm
—t F:16 0. 3mm
A
G:1mm Max
D D
Jeajl B Ry SV - — . G—] [e—
- Y
v [ ) |
Y e ?
E
Winding specification
Coil Number Wire Turns
1 0.32mm, AWG28 18
SPECIFICATION
Care: Ferrite Inductance DC Resistance Q
Test condition 100kHz 25+10°C 100kHz/1V
Units mQ /
Part Number: 15.8+5% 430 Max 23 MIN
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The following testing is using NU1620+NU1513 wireless transmitter EVM with MPA2 Tx

Coil.
TEZEET NU1620+NU1513 (MPA2 £8FE) 1 Tx PEAL AR AR 45 5,

TX-RX Efficency @Vout = 5V
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Figure 3. Efficiency: VOUT=5V
K 3.VOUT = 5V I}, % sk
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Figure 4. Start up by Adapter: Figure 5. Start up by Rx:
VOUT=5V,10UT=0.5A VOUT=5V,10UT=0.5A
B 4.5 25 5 3 B 5. Uas R 3l
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. Transient Response: Figure 7. Transient Response:
VOUT=5V, I0UT=0A to 0.5A; 0.5A to 0A VOUT=5V,10UT=0.5A to 1A; 1A to 0.5A

P 6.4t AR M P 7 B L 3 i [

4 Copyright © 2019 NuVolta Technologies Inc. 2019.09



N NU1680 Application Note Ver0.1

Note: (1) Figure 4: CH1-AC1; CH2-VIN_Adapter; CH3-Vou; CH4-Viect
(2) Figure 5: CH1-AC1; CH2-N/A; CH3-Vou; CH4-Viect
(3) Figure 6~7: CH1-AC1; CH2-Iou; CH3- Vour; CH4-Viect
(4) The typical characteristics were tested at TA = 25°C, unless otherwise noted

Top Layer shown as Figure 8,
PCB it /Z HL s an &l 8 frr
e Resonant capacitor C7/C8/C9/C21, COMM capacitor C1/C2 should be placed on the left
side of IC, more close more better.
C7/C8/C9/C21 /EiEIRHLZY, C1/C2 /& COMM HLZEIEROK BT ELE IC B AL, [
Hl“t?iéﬁlu)#tﬁi‘
The trace to coil L1 should be large width.
L1 2RI E 2 vy T A 22
e Two VRECT capacitors should be placed on each side respectively.
VRECT 5| % 75 70 0 %5 — %% (10uF/16V 2 4.7uF/16V)
e Place some Via on IC thermal pad pin for good thermal conduction.
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Figure 8: Top layer

Bottom Layer partly shown as Figure 9, Only one consideration needs to be taken care of that at
least >=0.3mm width copper connect two VRECT Pins and place at least two Via on each side.

JRJZEERWE 9 Fron, XEHRFEHZRE—AREZE, AEEFA VRECT 5] B8l 2k 2k v
/b>=0.3mm, [F] R/ CE AN AL
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Figure 9: Bottom layer

Note: Make the resonant power routing loop as small as possible and keep away from another signal circuit.
TR RATREIRMEIRINEE R e B HARE S F K

4 Advanced Design

The typical design can cover most application requirement. If you want to get the advanced design,
such like VOUT setting, FOD parameter configuration and some protection modification, please
use the NU1680 End-use GUI tool which can support I?C program by OnEasy USB to I2C driver (%
% 18 &} ). Further if you would like to develop the resonant coil or capacitor for different
application, please use NU1680 System Parameter Design Tool.

DA b e RS v A AT DA A 48 K B 0 LA 7 oK o WURARAR EAT A SR R I ke, Be i B
VOUT fifl, FOD Z¥(iic B A E ok —Lefryrrett, mIEH] NU1680 HIEIE M i TR, %L
HA] DU 22 5 18 o 7 RH: 2 7] ) OnEasy USB-12C BXZh 3 5Kk 3 #F 12C fmfE. Mbah, R4t
— I RA R HIEFEIRE B RS, 1HH NU1680 R4 S8t THKR& T,
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5 Revision Histories

Date

Changes

V0.1

Sep/24/2019

First release.
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