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European Commission [l & L 4
= @EU_Commission

Ekiﬁtt?ﬁ*%ﬂ’]ﬁ%iﬁ%% = EC IR
=G ?ﬂii& e = BT anfY Al A M o

Are your chargers piling up in a drawer?

V\:ﬁ prqpq;se aico:nmpndchgrger for mobile phones and MR8 — = 2020&%_ FrAE H 4 E

r r : e = S
other similar electronic devices fERAE H{—T ]& ilz*&gr:‘r B BT it

A single charger will be more convenient for people and TSR T CEE T AP s 223 FHUSB-
will reduce electronic waste. CHZE/E °

Read more: europa.eu/!bVgVXY #DigitalEU
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iPhone 14 Pro Max USB-C #f Lightning &1z

EMNBREER-

ABIEHEME 2030 FrESESI0MEE  iPhone 14 Pro # iPhone 14 Pro Max RS Ri#iE20l EarPods- B ERENNE EZIBREREL USB-C &
Lightning 48 a8 USB-C ERiFizzE R EiEisisns.
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DC power adaptors could be replaced by USB C PD

e Each PD port could be up to

100W -
PD powered Hub
Q m‘ %gmm
No dedicated AC ¢ > #

adapters needed

@ MICROCHIP
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Who Is Adopting USB C PD?

Type C BIRHFENEE

Type C EiRiR FIEE

u'/lT'i'\"| Outlets N ;
el
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USB C PD (Power Delivery ) FEERIES

@ MICROCHIP
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USB-IF PD #1%@ — PD RN+ 48

PD 3.0 2, 2021 £ 5 B USB-IF # Power Delivery 0 A T #AIFRE, it 5
% PD 3.1 FH&: , LI TARELL PD 3.1
FEOFREF A EPR (Extend Power Range) IN&E, #EE PD 3.0 HERAR
20 100W WIFR®H, 3@nE| 240W (48V 5A)
*SPR Fixed PDO : 5V@3A~5A - OV@3A~5A - I5@3A~5A - 20V@5A
*EPR Fixed PDO : 28V@5A
*AVS APDO 15V~28V
*AVS JE1Ll PPS ThHEE » AVS A& Current Limit #=/F > H L 100 mV &EAr
27 s e e a1 A
(PPS AlJE 20mV )

USB-IFfE2019F 9] IERHEHH Ty pe-Caigsatd] - HatE 1% - mEesiRasE =
TR AR o 7 e AR T B
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USB PD ZE#[=E ( PD 3.0 Spec)

Ll Source i7£245|5% BA, Device Policy Manager I EBS {45 & # a2 & KR,
B& | Power Source #1 USB-C Port Control #£#f, ifiE& Policy Engine &
ELIERET BIR 7 EL, - USB C Source Ii5#USB CC pin fI7e AL B2 5] 78 & i
3%1% B Physical Layer (PHY Layer) - Protocol - Policy Engine Z#2 # @&
{E, Hsource imigit Al T EEIR 5@ VBUS pin £EHRE A,

Consumer
[__ Device Policy Manager \I
F Sink Port
) | (o)
Power f Protos: ol
Sink :
(rsction) (")
) .
|
- l_+ USB Port
) (==

Ve

CC
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DCin

USB Type-C Port

Controller

USB Type-C Connector

(—) Type-C ERNEZELRE

2023 May ESS Sustainability 4 4 B8 7k S8 T i 1
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Type C Simplified explicit contract negotiation

)
| |
I 1 1: Source Capabilities o
1
I Start CRCReceiveTimer ]
| | 2: GoodCRC

(-
[ Stop CRCReceiveTimer ]
| |
[ start cRCReceiveTimer |

| |'. 3: Request
| Stop CRCReceiveTimer | [ start CRCReceive Timer |
4: GoodCRC
> |
[ Stop cRCReceive Timer |
1
i [Start SenderResponse Tlmer}
: Accept . |
=
| start cRCReceiveTimer | T [Stop SenderResponse Timer]
LI = ]
| stop CRCReceiveTimer | p— [ start PSTransition Timer |
| | = Sl
| Start CRCReceiveTimer | | Stop PSTransition Timer |
| I" B: GoodCRC

| stop cRCReceiveTimer |

@ MICROCHIP
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PD protocol Analysis USB C Source and Sink

87
88
89
90
91
92
93
94
25
96
EH
98
99
00
01
02
03
04
05
06
07
08
09
10
11
12

4.721506 5.118 -0.002
4.729506 5.118 -0.002
4.737506 5.118 -0.002
4.745506 5.118 -0.002
4.753506 5.118 -0.002
4.761506 5.118 -0.002
4.769506 5.118 -0.002
4.777506  10.611 -0.002
4.785506  10.611 -0.003
4.793506  10.611 -0.003
4.801506  10.611 -0.003
4.809506  10.611 -0.003
4.817506  10.611 -0.003
4.825506 10611 -0.003
4.833506  13.318 -0.003
4.841506  13.318 -0.002
4.849506  13.318 -0.002
4.857506  13.318 -0.002
4.865506  13.318 -0.002
4.873506  13.318 -0.002
4.881506  14.407 -0.002
4.889506  14.407 -0.002
4.897506  14.407 -0.002
4.905506  14.407 -0.002
4.913506  14.407 -0.002

4.921506  14.407

Power a

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001

0 -0.002 0.001
dpater source PDO to PSF

Spec

v3.0
v3.0
v3.0
v3.0
v3.0
v3.0
v3.0
v3.0

v3.0
v3.0
v3.0
v3.0

v3.0

v3.0

Index

000 = AW = O

10
11
12
13
14
15
16
19
22
23
26
29
32

mis.ms.us

0:00.000.000
0:04.709.733
0:04.709.733
0:04.709.946
0:04.710.012
0:04.710.145
0:04.710.278
0:04.710.412
0:04.710.545
0:04.710.847
0:04.710.847
0:04.711.060
0:04.711.886
0:04.711.886
0:04.712.089
0:04.712.165
0:04.712.442
0:04.716.114
0:04.716.560
0:04.716.670
0:04.962 442
0:04.963.008
36:01.808.104

Dur

1.16...
1.16...
66.0. ..
133 us
133 us
133 us
133 us
133 us
502 us
502 us
66.0. ..
636 us
636 us
66.0. .
133 us
497 us
497 us

499 us
501 us
499 us

Len

26 B
350 b
2B
4B
4B
4B
4B
4B
6B
150 b
2B
10B
190 b
2B
4B
6B
6B

6B
6B
6B

Err CC Role

it G i | st | it | i} | i | ol | s | i | | | e} o | i | ol | | s |

Source:DFP
Source:DFP
Source:DFP
Source:DFP
Source:DFP
Source:DFP
Source:DFP
Source:DFP
SinkUFP 1
SinkUFP ¢
SinkUFP ¢
SinkkUFP
SinkUFP {
SinkUFP 1
SinkUFP ¢
Source:DFP
Source:DFP

SinkUFP {

SourceDFP &

SinkUFP ¢

4
4
b 4
4
4
4
b4
¥

& 4=

Message

« Capture started
v & [0]Source Cap

BMC

PD Header
PD Data 0
PD Data 1

PD Data 2
[ PD Data 3
PD Data 4

v ¢ [0]GoodCRC

BMC
PD Header

v ¢ [0]Reguest

BMC
PD Header
[ PD Data 0

¢ [0]GoodCRC
¢ [1]Accept

El PD

>

Sustainability #8554 Hek 48 3t

2N

¢ [1]GoodCRC
¥+ [2IPS RDY
¢ [2]GoodCRC
@ Capture stopped

TFHIRE

Data

[11/29/21 16:55:15]

SOP H=0x51A1 0x0801912C 0x0002D12. .
0101010101010101010101010101010101__.
Msgld=0 Msg=Source_Cap ObjCounts=5
Pos=1 Type=Fixed FixedVol=5 .00V MaxC ._.
Pos=2 Type=Fixed FixedVol=9 00V MaxC __.
Pos=3 Type=Fixed FixedVol=12 .00V Max ..
Pos=4 Type=Fixed FixedVol=15.00V Max...
Pos=5 Type=Fixed FixedVol=20.00V Max...
SOP H=0x0041 CRC=0xA8BBGCEB EOP
0101010101010101010101010101010101__.
Msgld=0 Msg=GoodCRC ObjCounts=0
SOP H=0x1082 0x4004B12C CRC=0xB...
0101010101010101010101010101010101...
Msgld=0 Msg=Request ObjCounts=1
ReqPos=4 Type=Fixed OpCur=3.00A Ma. .
SOP H=0x01A1 CRC=0x81C2AFC1 EOP
SOP H=0x03A3 CRC=0x5DFAACEF ECP

SOP H=0x0241 CRC=0x46B50D87 EOP
SOP H=0x05A6 CRC=0xC9EEFD1F EOP
SOP H=0x0441 CRC=0xAFDBABAZ EOP
[11/29/21 17:31:27]
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MNegotiation

Source Type-C for 20V
System Device 5V VBUS contract
Power On Afttached Applied complete Done

: | | |
{ E E : E
i i i i |
| | | BV ! |
VBUS i | | i E
| ov i | i i
| i | ooy | |
! >2.75V 't i
i 28V - 0.B5 i i
e _w_/—”—lk viuu L1 """i i
i >2.75V i &
cC2 | ov ¢ | E i |
1 1 | H H |
VBUS_DIS 3| : | ; L
: | | | i |
FAULT_IN_N 3] ! ! ! ! P
- | ! 1 L.
SRC_EN ¢ = ! ! !
| | ! § o=
| ; — =5
DAC_DC | ; 1 |
; i ; ; P time
Connection: Orientation: Imn:ﬂ.lmplhl.ﬂu:mi.{ﬂnl. Cable Type:
Fixed Source-Only DFP > CC wire connected to CC1 Passive Cable
PD Device pin

ﬁ\ MICROCHIP
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Microchip Type C EVB —-PSF EVB

SRC/SNK VOLT SRC CURR

“20V" 1S | I sAT

° ; el EXTRESET
DizjeliR y
NS S \ < L e
°.F ST O
SINGLE HV_IN OPT (J40)

“sve (defauit): open
¢ {defaull): open D13 fumi
(1-2)(3-4)(5-61: single hv_in

vz
SINGLE Hv._ !
s

c_mstr_scl

12CIF PD Y
1 and o
) w > - SNK/DRP. +

de_dc_alp *

de_de a1 >}

ANMICRACHIP * =
USB PD Software Framework (PSF) EVB
fm STATUS LEDSW

D18 “

"ORIENT_N" " Pite

D21 ¥Ed)—"VBUS DIS" . |tms pad

Sustainability 4 4: R& K B AT I

A MIC2128+
UCS3205
load switch

Spizingn0

12C MODE

AR PD

U~ 4

= et 1 /e PORT

PD PORT 2
SRCISNK VOLT  SRC CURR

@ MICROCHIP



Type C Power Delivery Power Source /Sink

I
GPIO/I2C :
control I

VBUS1 | 129 VBUS1 B 1 VSINK1 137
ort (T )
Sink Load

Switch
Q2,Q3 & Q5

HV_IN1 134, )35 SINK_TERM1

VIN

Single Supply Bus Power
Options g Options

GPIO/I2C
control

J45 HV_IN2 VBUS2

Port 1
Sink Load

Switch

HV_IN2 . PD Port 2 SINK_TERM2

Q7,Q8 & Q10

PD Source Mode ' PD Sink/DRP Mode

143, )44

2023 May ESS Sustainability 2845 4E Bk & HAFHY %

https://www.microchip.co

m/en-us/product/UCS3205

22V Load
Switch for USB
PD Protection
With thermal
shutdown

@ MICROCHIP



Microchip Type C on PSF EVB

e PM-PD module board
« UPD350 + PIM MCP19119 DEPA + Diode load switch

(PMPD_MCP19119 _GPIO.X FW code modification is needed if PD profile is added or changed )
Or MIC 2128+UCS3205 load switch (PD profile is added or changed by HW )
 The onboard MCP6C02 (U20 and U21) current sense amplifiers is used to measure Type C vbus current

Current Sense Amplifier for PD Port 1 and 2

MCP&C02-100 == MCP6CO2-100

C113 || 10pF Ci114 10pF
l—L - b St b
4[ CURR BENS.1N L 4] CURR_SENS 2N S0
4| CURR SENS 1F 4| CURR SENS 2 P
Scale: 5A=2V Scale: 5A =2V
Gain =100 Gain =100

Type C port 1/2 current monitoring

C"UTJ: 10109 G0 c110
0.tuF TouF G 1k 2.2uF
oV £ Sov 2uF
3 oy v
SVBRD 50 5V_BRD
L R Lum R
6 [T CURR_IND_P1 o [ 1 VOIT2 R197 CURR_IND_F2
2. VREF GND SENSE UPL 52,5 -l VREF GND |2 Ro0d G v 5
L WD a5y~ EESETE2
= A viM VP e = 2 viM VP a2

20k /

This is routed to PM-ID
module baord and UPD350
OCS_COMP1 pin 6

Sustainability #if4 RSk IR HE

@ MICROCHIP



PM-PD module board 10 pin definition

»

g B
o B
2

I2C MASTER_SD.

12C MODE

VSELZ EN 20V_P2]2
DC DC EN P2 3.7

2

. - VSEL1 EN 15V P2]2
[ I2C_MASTER SCL 5
gg gicmeEEFiUSfL VSELO EN 9V P2 |2
EN VBUS P2 [2.7

o — —— FAULT INN P2 >2.7
Elm Lqa 4
o= —{0
o} 13 1o
o FAULT N NPZ| 4 |
i EN VBUS P2] 5 |
i DC_DC_ALERTI VSELD EN 6V P2 6 |
5 VBUS DIS P2 | 7 11 &
=B [2C_MASTER_SCL VSEL1 EN_15V P2| 8 |1 O
O] ) DOC DC EN P2| 9 10| =
5] —_— ol o
o 10 TP P2 10 o] &
ol L1 [2C_MASTER_SDA VSELZ EN 20V P2[11 151 @
5112 ISENSE P2 |12 5
o] 13 13 ol
o] 1;’ i JvBUS?2 L i; o
- —O TP26 o
NP |

R100 OR GATE P2 i

AW
44 DNP 5V_BRD
RIDTAM R ISENSE UPZ>2.|7
& DNP
R103 OR_ISENSE_SG2 R89
W51 %mk
-4

C73 || 00luF
11

GND?2

MR RSB RS S e e

* GPIO mode PM-PDs should be exampled to connect to
headers J44 on the EVB-PSF. The PMPD-VM-HOT
modules provided in the evaluation kit are controlled by
GPI1Os and work in “One-Hot” mode where the voltage
output is determined by the following truth table:

Qutput Voltage VSELO VSEL1 VSEL2
5V 0 0 0
9V 1 0 0
15V 0 1 0
20V 0 0 1

PM-PD modules are configured by default to output

5 V because of weak pull-downs on the VSEL[0:2] and
DC_DC_EN pins

5 V will be available on the PD port only when the load
switch

(UCS3205) is turned on by PSF EVB SAMD21 MCU IO

@ MICROCHIP



PM-PD

02-00066: PM-PD-VM HOT

..MIC2128 PHPD A
- MIC2128 Buck DC-DC + UCS3205 Load A bl

Switch (5A)
e Can support 100W operation with PSF
e Controlled via GPIOs VSEL[0:2]
* Sold separately for existing designs
* Bundled with future designs

Status:
Available

@ MICROCHIP
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USB Power Delivery — Power Module - Digital Control

Block Diagram

o

P i,
Ren:m MiCROCHIP, sodhas

USB Power Delivery — Power Module
Digital contol

Q4
= et g C30

VOUT@5A

YTYTY Y T »

2N7002

L Vi ™ .‘ : ..“A & :.‘.
en[v2[vi[vo|vouT g : % TSN e Microchip Devices
0l x| x| x ov 2N7002 S soa’ :“‘:‘: . ' 1
Lloib 0 50 H : 2358 w4 Bl oS Terrrie : * MiC2128
1/0|0|1] 15V H ' £ r . UCS3205
101 o]0y vo FHCHT A B G et . 2N7002
1[1]o0]o] ov W9l ~U

2N7002

o

V2

—AAA——AAN
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USB Power Delivery — Power Module — Analog Control

Block Diagram

USB Power Delivery — Power Module

Analog contol

+24V

MCP6021

VOUT@5A

Functional Prototype

VDAC * 8.4
vme | VDAC (V)| vouUT (V)
0 0
0.625 5.5
1.101 925
1.815 15.25
2.411 20.25

2023 May ESS Sustainability 27 A

121111133908

Microchip Devices

 MIC2128
* UCS3205
e MCP6021

@ MICROCHIP




PM-PD

02-00066: PM-PD-VM HOT

* PM-PD - Power Module for
Power Delivery

* Ships as part of the PSF
Evaluation Kit REARERERARRRRR
* MCP19119 DEPA controller Status: Available
Buck only. Needs 24V input
for sourcing 60W

e Controlled via GPIOs
VSEL[0:2]

APID Contacts: ESE Wayne Tsou

SSRCI S A s BT S\ Microchip

an



PFS EVB via MCP19119 +DPS1133 (load switch)

"§ | 1ov.24v
E
E VOut
=8 (5V default)
’& Vsense +/-
2
éjﬁ; Reg. Cil
% Load Sw. Ctl
PFS —EVB

PM-PD GPIO mode

|/F Pinout
Pin Name Type Logic
2| VIN P
3| VIN P B
13 | YOUT P A
14 | VOUT P S
1| GND P I
15 | GND P c
4 | FAULTn OUT Open Drain Active Low
5| VBUS _SRC_EN Input Active High
9 | DC/DC_EN Output Active High
7 | VBUS DISCHG Input Active High Load
10 | FRS_EN Input Active High Switch
12 | ISENSE Input
8 | VSELD/EN_15V/SCL Input Active High
11 | VSEL1/EN_20V/SDAJADC | Input Active High Advanced
A1 VSFL2/EN Sv/ALERT n [nput Active | ow
2023 May ESS Sustainability #2454 88 7k 28 L 1R AY P i @ MicRoCHIP



USB Power Delivery — Power Module — Efficiency

Digital Analog

Efficiency vs lout (Digital Board) Efficiency vs lout(Analog Board)

100 100
g EEU SR S ST emmay SRAL- (S SR U D (R S S { e e e+ —+—o— 2 —
. . . . & = ’)—'.— > 4 9 s = &~ * .
® ®
c c
2 2
|5 =
= =
e— —_
wJ [¥%)
0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
lout[mA] lout[mA]
Vout = 20V

—e—Vout=5V —e—Vour=9V —e—Vour=15V

—e—Vout=5V —e—Vour=9V —e—Vout=15V Vout = 20V

@ MICROCHIP
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MIC212 8K & FE2R [E] 5 e BRPE | 25k 2 FH 4.5V & 75V Ayt A BERFEFHEIE » 1M
i H R BR N ] =) N EE 6 20. 6V - {% *%1%1%%’%)“ 1£270 kHz% 800 kHz[y o] 4R fE
e BE VR T TAE - MIC2128%E w5 B AT IO 22 &1 m] DL ELA = R0 RE B8R B HH Y 2 3R

£ 15 BLAF B 20V@5A
Efficiency vs lout (Digital Board)

100 | I | ! S P | T - B P N (NN P SR N "N SN P Y N O RN S [ _|: 0 S T ) V) e B

0 e e et : sl
e d — -
80 | A = ol
i
— /
70 —
=,
=, 60
] 7
C 50
2
O 40 3
E 30 b
20 | —
10
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
lout [mMA]
—a— out=5Y =—e— Vout=9V —e— Vout=15V -—=— Vout=20V

(=) Microchip {Z 10 PMPD E R %=

26 2023 May ESS Sustainability 4 4= Rk GHLAFHI G
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USB C PD Hubs with Alt mode Blocks

* Most of dock support one USB-C for upstream port

CCl/cc2

Power

Sustainability 44 Rk LAY

ﬁ\ MICROCHIP



USB7050P SmartHub™ for Comm / Industrial
Applications requiring PD

* Four-port USB 3.2 Genl Hub

Downstream | USB Type C Supporting

USB7050P 2 ports 1x USB3, 1x USB2

* USB Type-C downstream ports with external PD
controller support up to 100W power

e Support for Billboard

Sustainability &2 8 A EITEIN R @M'CHOCH'P



Introducing USB7050P SmartHub™ for
Automotive Applications requiring PD

* Four-port USB 3.2 Genl Hub

Downstream | USB Type C Supporting

USB7050P 2 ports 1x USB3, 1x USB2

* USB Type-C downstream ports with external PD
controller support up to 100W power

 All ports CarPlay®, Android™ Auto + Carlife support

Sustainability 247 88 A B (P AT R @ MicrocHIP
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USB7050P/PD Generic Controller PD solution

* EVB-USB7050P Base/Hat - Two part Evaluation Platform

* Baseboard support USB7050P with
generic interface to PD Control Py ot

* PD “Hat” board —adds PD functionality [ 8 W S @T,

to USB Type-C™ architecture | g

* MIC2128/UCS3205 - Q2CY2023

= ==\
| 53 & pMacmeg™
g 2338 - o

e

Sustainability 2 4 RSk B AT HE S\ MicrocHip
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Microchip ?ﬁﬁﬁé#ﬁﬂA IEEE® 802.3bt ,TEEI’J POEZE USB Type- -COE R

HE 125 AE POERSRE RS it S PR LA BE SR FE (1 /= 2260 W Type C Bt D%

®
PoE to USB-C
Transfer Up To 60W of USB Power and Data to Your Devices
UP TO uUsSB-C’
100M ouT J _j:.
P Cameras Small PCs_r‘
NUC
Interactive g
Kiosks Mu rm 5

Laptops, Tahfets Phones,
and More

https://www.microchip.com/en-us/product/PD-USB-DP60

Build-In LAN7800 (USB 3.1 Gen 1 to GigalLan )

2023 May ESS Sustainability S&4f 4= BE 7k 45 HL1F A5 %
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SMART | CONNECTED | SECURE

“Drive Design Wins to Revenue”

@ MICROCHIP
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