





N \What is MPP?

= MPP is an extension of the Baseline Power Profile (BPP), and utilizes some (but not all) features

defined in the Extended Power Profile (EPP).

= MPP uses the same authentication scheme as EPP, but in order to speed up the authentication

process, MPP uses fast FSK with 128 cycles per bit. (Qi: 512 cycles per bit)

= Magsafe uses NFC to do authentication.

= MPP is an interface which allows for (also see Apple’s presentation for explanation):

Never missing the sweet spot - ease of attach through ring of magnets
Ecosystem of powered and unpowered accessories

Conveniently using your device while charging

Delivering high power (15W) safely

Preventing interference with vehicle key fobs without regulatory issues

Maintaining near-parity compatibility with Qi BPP receivers and Qi BPP transmitters
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I What is MPP?
- Never missing the sweet spot

= Multipole magnet design that tightly couples e
strong DC magnetic fields within the region of the
magnet array.
100% within 2 mm 99.94% within 2 mm

radius

radius
L]
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What is MPP?
- Ecosystem of powered and unpowered accessories

= Powered accessories { O ‘

MagSafe Battery Pack MagSafe Duo Charger MagSafe Charger
$99.00 $129.00 $39.00

= Unpowered accessories

Now with Find My support

iPhone Leather Wallet with MagSafe - Golden
iPhone 13 Pro Clear Case with MagSafe Brown

$49.00 $59.00

(X B X X
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- What is MPP?
- Conveniently using your device while charging

= Magsafe Tx " Magsafe battery pack
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I What is MPP?
- Preventing interference with vehicle key fobs

= QOperating at 128kHz causes key fob interference.

= Moving to 360kHz prevents key fob interference for keyless entry, keyless start and trunk lockout.

PTx Push-To-Start Door Lockout Trunk Lockout
<3CM < 10cm < 10cm
-.'\ _ MagSafe Pass Pass Pass
. Wireless battery pack 1 Fail Fail Fail
. Wireless battery pack 2 Fail Fail Fail
' Wireless battery pack 3 Fail Fail Fail
l Wireless battery pack 4 Fail Fail Fail
. Wireless battery pack 5 Fail Fail Fail
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I What is MPP?
- Near-parity compatibility with Qi BPP Tx and Rx

SHO (Sub-Harmonic Oscillation)

* There are some ferrite-based Qi receivers. MPP
. . . . . PTx 5W, BPP
= DC magnets can cause saturation in receivers with thin
ferrite MPP .
: : : . PTx :
= this saturation leads to nonlinear sub-harmonic
oscillation; |
25 15W, MPP
= causing ASK packet drops;
" |eading to disconnect. EPP
. | o pTx [
= MagSafe shipped with temporary fix limiting inverter power
= |ow power delivery for all Qi receivers; BPP
| =i sw,BPP
" reduced active area.

. " . . P 8
NuVolta Technologies Proprietary and Confidential age



I Q12 / MPP Release Timeline

Qi2/MPP Timeline Dec 2022 /—/ Jan 2023 |——

Feb 2023 / Mar 2023 /

12/29 1/9~1/11 2/13~2/16 3/2
Interface Spec Plugfest P4 - Austin WPC2301 Interface Spec
Review Draft 2/13~2/16 Final Draft
Plugfest P5 - Auckland 3/8
2/24 :t;r;ace Spml:
Compliance Test Books iedad sl
Review Draft 3/24
Compliance Test Books
Final Draft
3/24
— Compliance Test Tool Books
Review Draft
| 3/27
Test Tool Complete
_ 3j21~3729

Plugfest P6 - San Jose

Jul 2023 Jun 2023 |—— Apr 2023 |
7/1 6/5 5/8 a/a
Qi2 Certification Available ATL Purchase & Mfg Qi2 BoD Approval & Release Test Tool Final Validation
6/21 5/22~5/25 4/
ATL Certified WPC2302 ATL LOI
4/24
‘— Compliance Test Tool Books

Final Draft
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. Qi2 / MPP latest update

v' The WPC Board of Directors has provided final approval of the Qi v2.0 Interface Standard by email on 5/10.

WPC Members,

The WPC Board of Directors has provided final approval of the Qi v2.0 Interface Standard. CONSORTIUM

q" WIRELESS POWER

This is a critical milestone in launching the Qi2.0 standard. Approval of the Qi v2.0 Test Standard, Verification of Qi 2.0 test tools, training of ATL, and the launch of Qi 2.0
certification will follow later this year.

Qi Specification

Congratulations to all the members and staff that contributed to WPC Qi-SWG and MPP Task Force reaching this critical milestone

MPP System

v" WPC will hold WPC2302 meeting including plugfest P7 in Copenhagen on 5/22;

Version 2.0 Final Draft

WPC 2302 March 2023

Monday 22 May 2023 - Thursday 25 May 2023. Location: Copenhagen, Denmark

May 22 - 25 in Copenhagen, Denmark

The meeting will be held at the Scandic Sluseholmen.

The meeting starts on Monday and ends on Thursday. Some task forces may organize pre-
meetings before the official start on Monday.
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I MPP key feature

Communication
Protocol

Foreign Object
Detection

Digital Ping Power Delivery

Communication
Physical Layer

NuVolta got all passed result on plugfest p6 on 3/27.
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. MPP power delivery

v’ Different power delivery requirements in different positions is defined in MPP compliance test.

o Radius to center Distance between Rx and Tx Surface
Position #
(mm) (mm)

1 0 0
2 2 2
3 3 3
4 3 4
Test Position# Procedure/Note

Pl 1 L4 Prec-tz 15W

P2 2 b Vrect_TPR = 13.7V

L4 Prect > SW
P3 3 L VI‘ECt_TPR > 11.7V
P4 4 L4 Prec-t 2 25W

Vrect_TPR = 11.7V
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B coil design

For MPP application, WPC will not recommend the coil model instead of opening the design and providing the spec
requirement for MPP coil. The below photos is captured from MPP system.

o—— Coil
PTx coil

o——— Ferrite

e—— Transmitter Module S~ . <
——— Magnet Ring

e——— Permeable Magnet Shunt
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B coil design

For MPP application, WPC will not recommend the coil model instead of opening the design and providing the spec
requirement for MPP coil. The below photos is captured from MPP system.

PRx coil
Copper Shielding

. x Magnetic Shielding
Coil Module

Charging Caoil

Magnet Array
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I NuVolta MPP module

Share the same dimensions

with Apple C222 module

0OD: 58.56mm.
Thickness: 7.9mm

v/

No design modification for
current products with C222.
Just drop-in replacement with
new MPP module

Installation is compatible with C222

Power supply requirements are same
with C222

*USB PD 9V/2.22A 5V/3A

*DC 9V/2.22A

NuVolta Technologies Proprietary and Confidential

(Part Number: NU222)

lﬁJ

Expose one more CCx signal,
compared with C222, to
support more applications

%
QIi2 certificated as subsystem.

Support MPP / EPP / BPP
protocols
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- NU222 EE spec - specification

[tem Parameter
Inout Power USB PD 9V 2.22A / 5V 3A
. DC 9V 2.22A

Output Power 15W Max

Standby power <500mW

System Efficiency 78% (Max)
MPP (Qi 2.0)

esce EPP / BPP (Qi 1.3.3)

Coil Type MPP 7.42uH@360KHz

Protection OVP /UVP /OCP /OTP / OSP

FOD Q factor / Analog Ping / Power Transfer FOD based on power
loss modeling

Dimension 150mm*60mm

Main Chips NU1718 (NuVolta) / FM1203 (Fudan)
Programming: TX, GND, SDA, SCL, VDD,CC2

Interface

Power: V+, V-, D+,D-, CC1
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. NU222 EE spec - block diagram

Boost Converter Current Sensing
bei 5V/9V Py 10 ~ 20V m D
npLit 4 . VY . 2 ]:L[ - .¥.— \ 4 i
~7 A 7 Resonant Cap Switch
Boost Controller
*
Ol
USB C Input| D+/D-/CC1/CC2| pp
PHY E
Half Bridge Il #
Driver
~ ~—
NuVolta WPTx
e NU1718 Coil 3
12C
A Master
Half Bridge L
Driver
Q
LED PWM DDM Module P Demodulation
~ Filter
Full Bridge
Converter
External
Demaodulation
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. NU1718 Brief Spec

* Wide Input Voltage: 4.5V to 30V ST consi T Tl
* Integrated Boost/Buck Controller, output voltage range is 5V to Buck V%D T
45V with 25mVstep | S
* Integrated 3 pair Half-Bridge Drivers with controllable dead-time o L i
and slew rate Type-G [Br———— —£a0+
* Integrated 5V, 3.3V and 1.8V LDO aggg
* High-Accuracy Current Measurement for FOD and In-Band -
Communication S— seL”
* Integrated high precision Q Factor and LC resonant Frequency “ cPs NU1718
Measurement cranics
* Integrated Low-Error-Rate Digital Demodulation vava vaw
* Robust OVP, UVP, OCP, OJP (Juggle Protection) and TSD Protectior : G,,m,mm
* 12C Master/Slave and UART Interfaces GPS/LED
e 13 channel, 14bit ADC
* Integrated 91.996MHz, 32Bit/64K MTP/4K SRAM MCU Core - v
* Integrated QC/PD3.0(PPS) protocol function R
e Ultra-Low quiescent current in SLEEP mode <20uA PR
— (%
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| NU1705/8A: Wireless Power Transmitter

Features Benefits

e Wide Vin: 4V £20.5V (fF&MPPI NEK) ey b
. s - SERE
o E£F{MTP MCU 32K+Power Stage B2 /5 7 Tx SoC

> = > QFN 4mm*aAmmE 3
C RN Q EE Q %

> — A > B [N =1k :
e 38K 5 OVP. OCP. SCP. OJP F OTP {Ri > %ﬁkMagsafe/MPPEIijJ, lﬁmﬂﬂg)%bl&ﬁwﬁﬁﬁﬁ
* 113818, 15fr ADC > HRSEDT 200 TR, THEERRT
o £} 92MHz ZE ¥Rk . 32 fiI/32K MTP/2K SRAM MCU . Eitge

e &5 QC/PD3.0(PPS)/SCP/AFCIIMX I BE

STREQERN
 RIRAET THORRIERZS 7. <20uA > BRI

> HHEF—RERI A Tk
> TECERIMOSIRENRT 8], LiLRIEMItERE, TH/INE

snubber

Applications

o 30WHy H IR
e NATIESRE, TV, KRE, MURETTHNELLERE
K Ht=s
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| NU1705/8A: Wireless Power Transmitter

15 & MPPREEIR N F :
I
|kt
e
I "T"
I
f ) . ;! I
Tx : : J
Controller : :
1 I
1 I
—— I |
Type ull bridge I I
I
1 I
1 I
GP6 [J========= b
- V GP?E ____________ .:
NU1708A
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I NuVolta MPP module assembly

v Easy assemble to your product with applying glue in the
green area which the same as C222

v' Programming interface: TX, GND, SDA, SCL, VDD,CC2
v' Power interface: V+, V-, D+,D-, CC1

CC2 TX GND SDA SCL VDD

RER
NU222 ,—»’_T’_H_‘—‘

V+ D- D+ CCl V-
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. NuVolta MPP module product center

Nuvolta MPP Module product center

Module NU222 NU222X NU223
Picture
Top cover Y N, Optional. Y
Back cover Y N, Optional. N
Magnet force 900gf 900gf 1500gf
oD 58.56mm 58.56mm 58.56mm
Thickness 7 9mm 6.4mm+0.85mm=7.2mm 7 3mm
(Nominal) ' (NU222X + Top cover) '
Protocol BPP, EPP, MPP 15W BPP, EPP, MPP 15W BPP, EPP, MPP 15W
Inout USB PD 9V/2.22A 5V/3A USB PD 9V/2.22A 5V/3A USB PD 9V/2.22A 5V/3A
P DC 9V/2.22A DC 9V/2.22A DC 9V/2.22A
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. Production plan

* End of August

*Production start in August
*Available to market

Early of July

*Qi2 Certification
*Trial run in China and Vietnam

May to June

*Kick-off tooling
*Customer samples
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