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Typical Fast Charging Protocol Introduction




Type-C Port

« Convenience:

Robust, slim connector with reversible plug orientation and cable direction.

* Performance:

Delivers up to 40Gbps supporting all of the data (USB2.0, USB3.2, USB4™) transfer and display needs.

« USB Power Delivery:

Delivers up to 100W-power and charging for all kinds of devices.

USB 2.0 data

|

Cable Ground

|

A6 A7 A8 A9 A10 A1l A1l2

D+ D- SBUl- RX2- | RX2+

Al A2 A3 Ad A5
RX1+ | RX1- - SBU2
B12 B11 B1O B9 B8 B7 B6 B5

Configuration Chanel:

For cable attach, orientation, role detection and <£| L
current mode.

Type_C Port One becomes VCONN to supply power to cable.

D- D+ | CC2 - TX2- | TX2+
B4

B2 Bl

Cable Bus Power
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Terms

+ Type-A/Type-C:

— I

USB Type-A USB Type-C
Port Connectors evolved from a data interface capable of supplying limited power to a primary provider of power
with a data interface.

e CDP:

Charging Downstream Port. A CDP provides power and meets the USB-2.0 requirements for device enumeration.
The charging current should be <1.5A.

« DCP:
Dedicated Charging Port. A DCP can not enumerate a downstream device. The charging current can be >1.5A.
- DFP:

Downstream Facing Port, specifically associated with the flow of data in a USB connection. Typically the ports on a
host or the ports on a hub to which devices are connected.

- UFP:

Upstream Facing Port, specifically associated with the flow of data in a USB connection. The port on a device or a
hub that connects to a host or the DFP of a hub.
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Type-C Port

 Type-C Power Summary

Precedence Mode of Operation Nominal Maximum
Voltage Current
Highest USB PD Configurable 5A
USB Type-C Current @ 3.0 A 5V 3.0A
USB Type-C Current @ 1.5A 5V 1.5A
USB BC 1.2 5V Up to 1.5A
Uee 22 5V 1500mA*
operation
Default USB USB 3._2 x1 5V 900mA*
Power operation
Lowest USB 2.0 5V 500mA*

*Current available depends on device and bus operating state

Rp — Indicate power supply capabilities.
Rd — Whether the power supply can be detected.
Ra — in E-marked cables(8000Q~1.2kQ)

Figure 4-29 UFP Monitoring for Current in Pull-Up /Pull-Down CC Model

UFP monitors for
current advertisement

g Cab'e /
Rp cC !
—AAN—S
Rp ;
Table 4-10 DFP CC Termination (Ep) Requirements
DFP Current Source Resistor pull-up to | Resistor pull-up to
Advertisement to 1.7 -5.5 ¥ 475 -5.5V 3.3V + 5%

Default TSB P ower

B0 pa + 20%

Sakil+ 20%

ok £ 20%

L5A®@SYV

1580 pa £ 8%

22 kil 5%

12k %2 5%

JOA@SYV

330 pa £ 8%

10 ki + 5%

4.7 k) + 5%

Table 4-11 UFP CC Termination (Rd) Requirements

RdImplementation Nominal value Can,::;';i,ci:if;;ver Max voltage on pin
+ 209 voltage clamp! 1.1V Mo 1,32V
+ 20% resistor to GND 5.1kn Ha 2,18V
+ 10% resistor to GND 5.1kn Tes 2.04%
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Fast Charging Protocol for Smart Phone

Smart Phone Market Share

WORLDWIDE SMARTPHONE MARKET
SHARE

Samsung
21%

Others
34%

Huawei
14%

OPPO -
8% AC Apple

Smart Phone Fast Charging Protocol

Voltage (V) Current (A) Power (W)
Power Deliv@.o (PPS) 3.3-21 & 100
o
Quick Ch@(m.o, 4+, QC3.0 3.3-21 5 100
\
MTK Pump Express MTK 3.0, 4.0 3-6 8 30
Apple Charging 5V/9 3 27
Samsung AFC 5/9/12 2 25
Huawei FCP 5/9 2 18
Huawei SCP 5/10 4.5/4 40
OnePlus Dash/ Oppo VOOC Flash 10 5 50
Charge
OnePlus Warp Charge 30 5 6 30
VIVO QC3.0 9 2 18
Turbopower Motorola (QC3.0) 5/9/12 5.7/2.85/2.15 28.5
Anker PowerlQ 2.0 (QC3.0+Apple) 5/9/12 3/2/1.5 18
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Qualcomm® Quick Charge™(QC)

« Development of QC

Maximum . B PD
Voltage Maximum Current us . Update
Power Compatible
QC 1.0 10W 5V 2A
5V/9V/12V 2A or 3A
QC 2.0 36W * Handshake
(class A) (connector dependent)
3.6V - 12V 2A or 3A « INOV:
QC 3.0 36W .
(class A) (connector dependent) 200mV adjustable
3A or 5A _ « 200mV->20mV
QC4.0 100W 3.3V -21V ( - dent) Compliant Ousl Ch
connector dependen * Dual Charge
[ usePD
* Dual Charge
3A or 5A h . :
QC 4+ 100W Bav-21v Compliant + Intelligent Thermal Balancing

(connector dependent)
» Advanced Safety Features

Quick Charge 3.0 - HVDCP (High Voltage Dedicated Charging Port)

Quick Charge 3.0 employs Intelligent Negotiation for Optimum Voltage (INOV), which allows your portable
device to determine what power level to request at any point in time.



Qualcomm® Quick Charge™(QC)

* Quick Charge 2.0&3.0 — HVDCP (High Voltage Dedicated Charging Port)

[ Start

¥ Portable Device |
HVDCP is USB Bus Voltage

i rted, inital t "
5 with D 2l . * Increase 200mV Vbus when receive DP DM
Sheeime one positive pulse on D+; 06V | 0.6V 12V
BC1.2 :
+ * Reduce 200mV Vbus when receive
e . 33V | 0.6V oV
pea'?ﬂrr?'ns&de?:tlzzin one negative pulse on D-. |
according to USB 0.6V 3.3V 3.6V-12Vv/200mV step
BC1.2 . . .
Sjacheation. according to QC3.0
- 3.3V 3.3V No action
DCP is detected
and D+ is forced to QC Enter 0.6V GND oV
W, DBV, .
ieSadts Paortable device then QC AdJ VbUS
l recognizes the DCP as a
valid HVDCP and Standard A
HVDCP begins acknowledges by forcing HVDCP outputs
minimum 1 second HVDCP removes D+ DC voltages on D+/- to EV. 9V 12V, D+ D- +
timeout and to D- short and tums | || | requesta voltage from 20Y. or
verifies D+ stays on Rowm_ows and »| the HVDCP. Portable continuous mode — -
high for at least leaves D+ open. device can request 3 V, until D+ goes low, m
1 second. 12V, 20V, or continuous below Voar rer- ,
mode. = y
3 2 1



Qualcomm® Quick Charge™(QC)

* Qualcomm® Quick Charge™ Technology Device List:

Qualcomm 30 MPS Certified QC3.0 Charger

Qualcomm 4 +

quick charge quick charge
Monolithic Power Systems
Devices Davices . MP5034
- 360 N7 - L3 VR0
 AGIM S * Redmi Kz - Bens FenFone 3 Deluse - LS WA
= A5U5 FenFone &* = Badrra E20 P . Eimfeng ol e 'f".-"R::' = ity TS
- Black Shark 2 + Redrmi Note 7* . BlockShark - hokia & (201 » MPQLLB2GR & AECT
- Bl Aquans <2 * Redmi Note 7 Pro® - BlackShark Heb - Mokia 7{2018)
+ B Agquans X2 Pro T Sarrgung Sakny AR - BlackBerry Brobe . Mekia 8
- Hiserse 130 = Sarreurg Saknee 450 - BlckBarry KEYore . Nekia 9
" Lencws 26 Fa SRR R - BlackBerry KEYZ - Mubres NEC
- I - I ] T . b
o L3 W0 Thing* « Yoomi Mi 8 Pro oL w
. LS WED Thing* . i Mi O - BG‘-&-ﬂLﬂrfﬂ 112 Lite o Nub.m | M.@{
« nubia mini ¢ Yoomi MiA2 BT Aquaiiy e
. b 217 . Sacor Mi M3 » BOrAquars W Plus = Philips EverPloy iportable speaker
. mubi 718 « Yoomi Mi MIX3 55 " BQAquariusX " GikuNa5
- Gk NT pro - Wiaormi Foco F1 * Bl Aguarius X Pro * ko M35
. Rozer Phone . ZTE A¥CH Pro 9 i Coolgd CoollBiangiersl * ik NG
. Rozer Phone 2 . ZTE £%CH 10 Pro - DI FPY goggles (VR) * Qiku M& Pro
- Geremal Mobile G5 - QikuGS
= Seninsl DES Folkba i rons « Gk 35 Plus
= Sionee MRS = FedmiMate 5
- Gionee M&S Plus - RugSear RE7A0
* Hoer Lesigore LY + RuogSeor RES5]
- HP Elite %3 - Sharp Aquos R
- HTZ 1 = abarp Aquoes B Cormpact
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USB Power Delivery (PD)

Current [A)

Development of USB PD
» Fixed Power Supply

» Voltage: 5V/9V/15V/20V
» Current: 1.5A/2A/3A/5A

Figure 10-1 Source Power Rule Dlnstration

S+ 0415

o+ 4
1 I
2N
o 1
I
!
!

a0 40 50 60

Source PDP Rating [W)

70

80

S0

100

* PPS (Programmable Power Supply)
* Voltage: 3.3V~21V (20mV/step adj)
» Current: 3A or 5A (50mA/step ad))

Table 10-8 Programmable Power Supply Voltage Ranges

Fixed Nominal Voltage
5V Prog 9V Prog 15V Prog | 20V Prog
M zdmmum Voltage 5.9V 11V 1aV 21V
Mininmm Voltage 33V 3.3V 3.3V 33V

Table 10-2Z Normative Voltages and Minimum Currents

The voltages and currents of a Source with a PDP of x W Shall support :

PDP Rating (W)

Current at 5V (4)

Current at 9V (A)

Current at 15¥ (A)

Currentat 20V (A)

05=x=15

x+5

15<x227

3

®+9

27 4xn=245

45 <x= 60

x+20

60100

3
3
3

x+ 2t

! Requires a 54 cable,
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USB Power Delivery (PD)

- USB PD System Overview Voltage regulator

Consumer

S — :
DE'-‘ == PDI ”3]}' r‘-'h-lﬂa

Dedc= Poicy Man=sger

< .
B ——

Sl &=

| Frot ool
USE-C Fort | :
(— Contral | Fhiysical Leyer

Sink Port

| Folicy Engine
| Prot ool
| Fhiysical Layer

il

L

USE-C Fort
Cortrol

Eo

T
L
a

O

usB Port
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USB Power Delivery (PD)

MPS Certified USB PD

CERTIFIED

UsSB

FAST CHARGER 60W

CERTIFIED

UsSB

FAST CHARGER 100W

( )
MPQ4230

MPQ4214

N\ J

+ MPQ5031

+ MPQ5031

Buck-Boost Converter

SDA SCL INT

Output : l—Kl—lQ1 | Vsus o
L & o
¥ | 1¥1 nmos : T c3
— 100uF | | L 47
VCCLlI—T =
Buck or Buck-
boost % = VBUS_P R3

voe Gpio1 PRV GPIO2
I2C Slave C110uF T_ NTe
FB = cct

VDD

MPQ5031cco

12C_MODE DP
GPIO4-GPIO7

C2 0.47uF=




MPS Solutions for All in One USB Charger




Target Applications Design of Automotive USB Charger

« Target Applications of Automotive USB Charger

Step 1.

+
System Input

Traditional

Solutions

Protocol
Type-C/A

CDP/
Current
Step 4.

Charging Port - Single Port
Data Port * Dual Port

To Host
>\ Sees

2. Device

DC/DC
MPS Solutions Line Drop Com
for All in One Charger :

MP XXX

Current
Limit
SW

Type-C/
Type-A
mode

CDP or DCP
Mode

>
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Monolithic Single Chip Solution up to 1000V

 Fabless proprietary process technology

« Using most advanced fab equipment for analog power
80A

60A 5th Generation

» Highest level of

analog/power
integration with
digital and memory

I
o
>

BCD5SOI

o
>

BCD5HV

SEE Automotive/

Output Current
S

Desktop Notebook  motion control Ultrasound

6V 16V 22V 36V 100V 200V 500V

Input Supply Voltage > 1000V

10




Typical Package Cross Section

- IMPS Mesh Connect™
(No Wire Bond)

Mold Compound Mold Compound

Gold Wire

Leadframe Die Attach Epoxy Tin Plating Leadframe Bump (Copper) Bump (Solder)  Tin Plating

High Reliability, Small Form Factor, Better Heat Design,

No Inductance, and Faster Response

11




MPQ4482/-Q, All-in-one Single port, Type C/QC

FEATURES

* All-in-One Solution: Buck + USB SW + One Type-C DFP (w/o USB o —

PD) 5V @ 3A + QC3.0 Protocol ﬁwﬁm
« 4 - 36V Operation, 40V Transient Voltage SYNC Buck gi o Ton M . —szfp‘;,
+ 3.6V-12V/3A Output Current i ool 3, 1
- Selectable FREQ and SYNC In > _l e Voo
» Vbus, CC lines and DP/DM Short to Battery Protect M . _%ﬁl—
« Support QC3.0 and BC1.2/Apple divider Mode o ypo-C
« Precision OCP: 3.55A W ez
* Line Drop Compensation

He
|

i P B :
1pFI

 Adjust Output Voltage
e Thermal Foldback Available in a QFN (4mmx4mm) Package

« OCP with Hiccup Mode

APPLICATIONS

« QC3.0 Charging Port
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MPQ4482-C: USB A or C with CDP

FEATURES s oy R

+ All-in-One Solution: Buck + USB SW + One Type-C DFP (w/o USB iit e £ B
PD) 5V @ 3A + CDP/DCP Type-A mode = = om - L USB'W X

* 6 - 36V Operation, 40V Transient Voltage SYNC Buck ] o mmer—m i oy

 2.4A or 3A Output Current LN ou |—

» Selectable FREQ and SYNC In = Frea s

* Vbus, CC lines and DP/DM Short to Battery Protect Dﬁi;FIf o o =

» Support CDP Mode _
_ Available in a QFN (4mmx4mm) Package
* Integrated 480MHz USB2.0 Data Switch

Eye Diagram
 Precision OCP: 3.55A Measured on EVB based on Figure 12 with
. _ 50cm Cable with MPQ4482-C Data Switch
i o AN

« Thermal Foldback
* OCP with Hiccup Mode

APPLICATIONS

* |nfotainment
« USB Hub

VOLTAGE



MPQ4228, MPQ4228-C, 3A/2.2MHz USB-C

C4 |, 220nF
FEATURES m ﬁ%”ﬁ Tl
IN C2A
+ All-in-One Solution: Buck + USB SW + One Type-C DFP (w/o USB e | ypoasssc BT E T L™
PD) 5V @ 3A + CDP Type-A mode, - = | A, % AN
+ 6 - 36V Operation, 40V Transient Voltage SYNC Buck - P.E &
« 3A USB, 5.5A Buck Output Current O—Pfsvc . H\_
« High Efficiency Buck Regulator Supporting 5.5A lout <«—]om our om |——
« 2.2MHz, 450kHz and Frequency Spread Spectrum ] e o g
» Output Bias VCC LDO Integrated o [ vecs ] s
 Vbus, CC lines and DP/DM Short to Battery Protect T 1’“’ G A

« Support DCP(MPQ4228) CDP(MPQ4228-C) Mode
« Integrated 480MHz USB2.0 Data Switch (MPQ4228-C)
» Precision OCP: 3.55A ¥

+ Meet USB-IF BC1.2 Spec, Apple MFI R32 Spec b NI =ys. Quiput Current

» Adjustable Line Drop Compensation

» |[EC +-8kV Contact/15kV Air discharge ESD for I/O pins
 Adjust Output Voltage

+ Thermal Foldback 5
« OCP with Hiccup Mode 57
i 70
APPLICATIONS e
* Infotainment « Charging Only USB-C/A Port “ 1
' Output Current(A)
* USB Hub Up to 93.4% efficiency at 3A output@420kHz
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MPQ4228, MPQ4228-C, 3A/2.2MHz USB-C

Cd4 y 220nF
'_|M“‘“ 2.5A auxiliary 5V supply

= e T
O IN ouT SIh
) IJ_ C1A ke Rl I 22uFx4
100pF==10pFx2
| | q MPQ4228-C ny _I %Ri —=
= R USB_IN = USB, 5V, 3A
DCP
L e e B
T oo
To Host .—— DM_OUT DM
Controller «4—— OP_OUT DP ype-C
—] FrREQ cc
CC2/EN1 =
vect veez
o3 | S c6 nF L
1uF I = Id.?PF=

BOM
Load Shedding Supporting

Type-A Mode
USB2.0 Data Switch
MFI R32 Support
Buck Rds(on)

DP/DM Short to Battery

QFN4x4 w/ integrated 24V/20mQ USB Switch

Yes, One die temp sense. Support Type-A mode load

2Q Ron, less signal attenuation

shedding as well.

Yes

Yes
50mQ/30mQ
Ok

’—CTDOT m:‘uim
VIN
i BoaT L @
W
l RSET ‘
ENUVLO ©sP i
f'w»— RT/SYNC
CSNOUT
vee l
J; FAULT Lo
[DDpET
FoL BUS s
2
—— ] cTRLi €t E
—— ] CTRL2 cc2 : a8
- — Jorour DP_IN | ;
- —— Jomour DM_IN -
IMON IUMIT AGND PGND l
Competitor

QFN5x5, need ext. Rsens Ext. USB FET to support auxiliary 5V supply
External NTC, not support Type-A load shedding

No
4.3Q Ron, eye diagram NG
2.7V/2.7V divider mode(2.4A), Can’t meet OVP, OCP spec
40mQ/35mQ

Vbus will charge to battery (12V), may damage the auxiliary device
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MPS Solutions for Automotive USB PD Charger




USB Certified 60W USB PD 3.0+PPS

CERTIFIED

®
FAST CHARGER 60W
Buck-Boost
Converter VCC Bt \ : Thermal sense for USB-C
Connector protect
MPQ4230 % e >
VDRV GPIO4
12C Sl >
oAl e WE

High voltage 1/O pins:
RZT short to batt protection

DM

Power_Share

D Master

Auto Power share
X for 2 PD ports

MPQ4230 Alert MPQ5031 when OCP/over
temp happens via INT pin




USB Certified 100W USB PD 3.0+PPS

CERTIFIED

®

FAST CHARGER 100W

_|E SWA  SWb < ' Thermal sense for USB-C
SR1 LN Connector protect
]

i S g

SwB SwC

High voltage I/O pins:
short to batt protection

12C_MODE
IPWM

12C
Master

5PIO1SCLSDA

Auto Power share
for 2 PD ports

MPQ4214 Alert MPQ5031 when
OCP/SCP/OVP happens via INT pin




Complete USB-PD Solution (MPQ5031 + MPQ4230/MPQ4214)

MP Q5031 FEATURES |

. USB PD3.0 Controller Supports PPS (Provider) Output » Lt Veus
« Wide 2.7V to 21V Operating Input Range e 1(%:1F : % -

« Integrated Physical Layer for BMC veep—p—— —ad
+ Integrated Protocol Layer mgj‘éi’g % L N -

* Integrated Policy Engine 0 VPRV Ghi02

- Support USB Type-C and PD3.0 PPS m i =T | NTC

- Support USB2.0 BC1.2 CDP and DCP Mode SoA ScL INT i co

MPQ5031cc2

12C_MODE DP
GP104-GPIO7

« Support QC4.0, QC2.0/3.0, BC1.2 Short Mode,
Apple Charging, Huawei FCP

 High voltage I/O pins: Vbus/CCx/Dp/Dm =

* Vbus power path isolation NMOSFET driver

« Two NTC thermal protection pins

* Integrated Vconn Switch and OCP

» Support I2C Master

7 GPI10O outputs support multiple function
APPLICATIONS

« USB Power Delivery for Automotive charging port
« USB Hub/Head unit

GPIO3
L 12C

Master
SDA




Complete USB-PD Solution (MPQ5031 + MPQ4230/MPQ4214)

MPS Total Solution is optimized, certified, easy to use, low BOM count and smaller solution size while maintaining
flexibility with user programming capability

Cost

BOM

DP/DM Function

Integrated Vconn

Power Share

External LDO

Vbus Isolation FET

Firmware

Less expensive — tailored and optimized for USB PD with
needed hardware + memories, |12C master/slave for USB PD.

MPS total solution MPQ4230/4214+MPQ5031 for 60W/100W,
output CV/CC control via two wire 12C control, simple, accurate,
slew rate control and easy schematic.

High voltage pin; support Apple charging, short mode, QC3.0
and Huawei FCP charging modes; Strong 24V ESD protect.

Yes and with short to battery protection.

Yes, and only needs one GPIO for communication between two
ports.

Not needed. It has EN_MID output which can disable MPQ4230
Vbus but keep VCC alive .

Support low cost NMOSFET.

Easy to use, user can program it by i2c GUI easily.

More expensive— a lot of overhead, it's ARM core and flash
memory; Also lots of other function option which is not needed
for USB PD.

VFB based CV/CC control for PPS, hard to tune the control loop
stability, complicated schematic.

No such function and just has low voltage GPIO.

Need external Vconn switch and no short to battery protection.

Yes, but needs 3 GPIOs for communication between two ports.

Needed. Because no reverse block when Vconn has OVP, which
may potential damage Vcc.

Only support PMOSFET which has SCP issue at 3.3Vin.

Require AE supporting to do FW change.
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Complete USB-PD Solution (MPQ5031 + MPQ4230/MPQ4214)

MPQ4230/4231 FEATURES

» Support 60W Buck-Boost or 5A Peak lout (MPQ4230)

» Support 45W Buck-Boost or 3A Peak lout (MPQ4231)

» Wide 3.4V to 36V Operating Input Voltage Range

» 0.4V to 20.47V Output-Voltage Range, 10mV Resolution

» 250kHz, 350kHz and 420kHz Frequency Selectable

* Frequency Spread Spectrum Selectable

* Line Drop Compensation

» Accurate CC Output-Current Limit,50mA/step, +5%

* 12C Interface with ALT

« PFM/PWM Mode, Current Limit, Output Voltage, Frequency
Spread Spectrum, Line Drop Comp, etc.

* CRC Check for MTP Integrity

» Battery Short to Ground Protection Driver

» Load Shedding Send Alert

* EN Shutdown Active Discharge

APPLICATIONS

« USB Type-C Port/Hub
» USB Dedicated Charging Ports (DCP)

MPQ4230

SYNCI FB

mes




Complete USB-PD Solution (MPQ5031 + MPQ4230/MPQ4214)

MPQ4214 FEATURES

Vin
o

* 4V to 40V Wide Input Voltage Range T Y
« Programmable 0.3V to 2.047V VREF with TmV Step 1 = = T T o
* IPWM Programmable CC current limit L el T e s sworsll— CZAI T ey
* Integrated VOUT Discharge Function %T W —'ﬂl . \ T
» Programmable Average Current Limit — = B
* 12C interface with INT vos | - - -
» Selectable PSM, and FCCM « ™ mpaa2ta N
» Selectable 200kHz, 300kHz, 400kHz, and 600kHz - osN 4§
Frequency 5 coup Loz f—————
« 7.2V / 2A MOSFET Gate Drivers L% L7 |
« OCP/SCP/OVP LT o N
« Available in AEC-Q100 Qualified Grade | iaven

J—] anov
I—] anod

APPLICATIONS |
- USB Power Delivery

* Industrial PC Power Supplies
» Automotive Start-Stop Systems
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Dual Channel PD Supply

VBUS1
% 100 vee I"Z;;F
c7 C
10uF|||_| P =
vee :l’ggs-" VDRV
. ﬁlpII NTC D Thermal sense for USB-C
= op | MPOSOITA Connector protect
c1o
11%(2)“': VCC 1uF I DM
= 10kQ = DP
10kQ Power_share -
= — R T2C_ARB R T : !
CiA  300KQ MPQ4272 e R cc2 <+ High voltage I/O pins:
224F GPIO1 :
—J sias GATE1 set | e oriox |— L L short to batt protection
SDA
ek *P" _onp 12 mooe W0pF  300pF
e e T I
ALT 1 L Vius2
s GATE2 S —= — ro
1”FP AGND % R12 r
= BST2 :
DRV c13 |||_"_‘: 10Q vce Ic14
CO—J_—SA et 10uF R =
O.1HFI
vec  |vBeus_p .. Rntc
= | poND ISENS GATEG Eg2 vee
T J_ | C15T NTC
= 4.7uF —— -

MPQ5031-B

DM
Power_share] GPIO2 c[::: Type-C
Auto Power share for 2 PD ports £ omos ce Multi-functional GPIOx
s | o o pins, like VBATT sense
- | " low to reduce PDO, NTC2

SDA 126 _
12C arbitrator for two MPQ5031 J_ : J_ load shedding, etc.

c16 VDD
w |




Dual Channel PD Supply

MPQ4272 FEATURES

« Dual 36V/3A Buck Converter
» Wide 3.4V to 36V Operating Input-Voltage Range

* 0.4V t0 20.47V or Vin*DMAX Output-Voltage Range, 10mV

resolution

» 250kHz/420kHz/1.1MHz/2.1MHz Selectable Switching Frequency

* Frequency Spread Spectrum
» Low Dropout Mode
 Line Drop Compensation

» Accurate +/-5% adjustable CC Output-Current Limit 50mA/step

via 12C
 Battery Short to Ground Protection Driver
* 1/O Pin Short to Battery Protection Driver
« VBUS Isolation NMOS Gate Driver
* EN Shutdown Passive Discharge

APPLICATIONS

« USB Power Delivery
* Industrial PC Power Supplies

100nF
VIN L1 Ay
ou
12V BST1 gy )
4.7uH
Y VIN1 2‘2 i
: VIN2 B
100pF R1 _-_[
I = 90.9kQ N
_l o FB1 =
S = 300ka
MPQ4272
—1 BIAS GATENf— =

SCL

vee
,__ vee i'z’_:
. GATE2
F P AGND
= BST2
DRV
C3A SW2|
0.1pF I

pGND ISENS GATEG FB2

= 7.87kQ

Available in a QFN (4mmx5mm) Package with Wettable Flanks
Efficiency, Vout1=Vou2=9V

100

[{e]
o«

\

©
D

Efficiency(%)
© w
N &~

©
S

=

13

1 1.5 2 2.5 3

Load Current, lo1=l02 (A)




MPS Solutions for Automotive USB

Dual Port Charger




Dual Type-C Charging only/Hub Ports

MPQ4488B/T-FDIN;
MPQ4487A/IMPQ4276

System input

Current Limit

36V/6A Buck

SWx2

. Type-C 5V@3A mode CC1&CC2;
Line Drop Comp VCONN supply x2

BC1.2 DCP mode, Divider Mode,

Car battery 6V-36V
Dual Ports

Dual USB-C
One USB-A and one USB-C

1.2V/1.2V mode x2
(Only for MPQ4488)

OVP, Discharge

APPLICATIONS

» Automotive USB Type-C Charging Ports
» Automotive HUB USB Ports
« USB Dedicated Charging Ports (DCP) (For MPQ4488)




1xCDP Type-A + 1xDCP Type-C/A

Type-A CDP Port +
Type-C Charging Port

System Input

36V/6A

APPLICATIONS

Buck

Line Drop Comp

OVP Discharge

MPQ4485

Current Limit SW1

Type-C 5V @ 3A
Mode CC1 & CC2;
VCONN

Current Limit SW2

VBUS1
5V/3A

~
&

« USB Charging Downstream Port (CDP)
« USB Dedicated Charging Ports (DCP)
« USB Type-C Charging Port

CDP or DCP Mode

To Host

Integrated Buck and High-Speed Data Switch
High ESD Rating for the Data Switch

mes




Dual CDP/DCP/Type-C

MPQ4480 MPQ5029'C VBUS1
Dual Type-C Ports MPQ4483 for single port [ m':] 1 : 5V/3A

with Short-to

Battery Protection I\

Type-C
MODE
System Input 36V/6A Buck CDP/DCP
3A for Single Mode

/

\

Car battery CH
6V - 36V To Host ¢
MPQ5029-C
Line Drop VBUS2
Compensation .Im ] 5V/3A
T

OVP Discharge

/

\

Type-C
CDP/DCP
Mode

\L To Host
Short-to-battery protection for Vbus, CC1/2, D+/D-, GND

APPLICATIONS

» Automotive Infotainment System
» Automotive USB Hub




1xType-C + 1xType-A DCP

MPQ5029

ENE=
Buck

[ o
191
T

Type-C
Block

MPQ4483
C+A Charging
Only w/ Short to
battery
System Input 36V/5.5A
Car battery
6V - 36V

Vbus

\ 4

Line Drop
Compensation DCP Mode

- o

Dp/Dm

GND

\VBuUS2
5V/2.4A

\"/
CC Current Limit <

APPLICATIONS

» Automotive Charging Only Port

Short-to-battery protection for Vbus, CC1/2, D+/D-, GND
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Automotive USB Charging Products Roadmap

Dual
Ports

Single
Port

1St Gen 2nd Gen 3rd Gen
(USB-A)) (USB-C, -A (USB-PD, Short to
Short to Vbatt)
MPQ4476

36V, 5A
Buck + Dual Ports,

CLS, DCP

QFN (4x4)

MPQ4475-E

MPQ4488B/87A
36V, 6A,
Buck+, Dual-channel
CLS, CDP/DCP, Type-C
5V @ 3A DFP
QFN (5x5)

MPQ42

Buck+ Dual-c

MPQ4482/-C
36V, 3A,
Buck+CLS, DCP/CDP,
Type-C 5V @ 3A DFP,
Short-to-batt
QFN (4x4)

36V, 6A

MPQ4481/89/90
36V, 3A,
Buck+, DCP, Type-C 5V
3A DFP

QFN (4x5)

MPQ4482

Type-C
Buck+CLS, D

36V, 6A,

CLS, With EN PINs,
Type-C 5V @ 3A
DFP

QFN (5x5)

Buck+VBUS short
to VBATT
protection, up to
2.2MHz, adj current
lim, QFN (4x5)

36V, 3A, QC3.0,

Short-to-batt
QFN (4x4)

6 MPQ4253/A
36V, 6A/2.2MHz,
Buck + Dual Ports
(Type A +Type C),
DCP, DFP,
QFN (5x5)

hannel

MPQ5029/-C
QC3.0, Type-C 5V @
3A CDP option,
compatible w/
BC1.2/divider
mode/1.2, short to

-Q

CP,

Vbatt protection)

MPQ4272
3.4-36V, Dual 3A
Bucks with 12C for
USB PD
(Dual 27W)

MPQ5031
USB PD 3.0+ PPS
Controller, meet
power share spec
4x4 QFN-20

MPQ4262
4-40V, Buck-boost
with 2 FET Int. with

I’C (100W PD)

MPQ4214
6-40V, Buck-boost
controller with I°C

(100W PD)

-~

VBATT protection
Family MPQ4228/-C

36V, 2.4A, Single 36V, 3A/2.2MHz, . 2"3!234620%)//35‘!/\/
Port, Buck+VBUS short to Buck+CLS, MPQ4423C . t- e
Buck + 1xCLS, VBATT protection DCP/CDP, Type-C 36V, 5.5A/2.2MHz, t;“ eS{fa .‘t“"h |2lécf N
DCP CDP/DCP, 2.2MHz, adj 5V @ 3A DFP, Buck QFN (4x4) LSl

QFN (4x4) current lim Short-to-batt 60W

QFN (4x5) QFN (4x4) (60W)

2016 2017 2018

2019

2020 Year

Meet MFI
OCP spec




References & Links

* Monolithic Power Systems (MPS) www.monolithicoower.com

» Universal Serial Bus Type-C Cable and Connector Specification 1.0
» Universal Serial Bus Power Delivery Specification 3.0

» Battery Charging Specification 1.2
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